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Only STEEL can do so many jobs so well 


—> OPPORTUNITIES<— 
witH U. S. STEEL 


If you’re thinking about what 
you're going to do after gradua- 
tion... if you’re interested in a 
challenging, rewarding position 
with a progressive company .. . 
then it will pay you to look into 
the opportunities with United 
States Steel. Your placement di- 
rector can give you more details, 
or we'll be glad to send you the 
informative booklet, “‘Paths of 
Opportunity.’’ United States Steel 
Corporation, 525 William Penn 
Place, Pittsburgh 30, Pa. 














Stainless steel walls mark the handsome 
skyscrapers of Pittsburgh’s Gateway Cen- 
ter. Panels are made of corrosion-resistant 
Stainless Steel, backed up with lightweight 
concrete reinforced with welded wire fabric. 
These are attached to the building frame 
quickly and easily. Multi-story building 
walls go up with astonishing speed—in this 
project, at better than a floor-a-day rate. 
And because these wall panels weigh less, 
the weight of supporting structural mem- 
bers is also reduced, resulting in lower 
building costs. 

















They work high to dig deep. Steel derricks 
like this symbolize one of America’s most 
vital defense treasures . . . oil. To help bring 
up the “‘black gold’’ from its ancient, miles- 
deep resting places, U. S. Steel makes drill- 
ing rigs, steel drill pipe, casing and tubing, 
cement, pumps, wire lines, and tough alloy 
steels for the drilling bits that can bite 
through the hardest rock. 

PhotomStandard Oil Co, (N. J.) 


Taking no chances is a good 
rule to follow on modern 
highways. Drive carefully— 
the life you save may be your 
own. This U'S'S American 
Multisafty Cable Guard 
saves many lives, too. Over 
140 proving ground impact 
tests, using cars of all types, 
have demonstrated that this 
type of highway guard pro- 
vides greater protection at 
high speeds. 


AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
OIL WELL SUPPLY . . TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . 


GUNNISON HOMES, INC. ° 


UNION SUPPLY COMPANY - 


UNITED STATES STEEL EXPORT COMPANY » 


« Divisions of UNITED STATES STEEL CORFORATION, PITTSBURGH 
UNIVERSAL ATLAS CEMENT COMPANY 


3-1092 





How modern grinding gets the 


“TOUCH OF GOLD” 


Ever consider how grinding with 
exactly the right wheel literally gives 
shop men the ‘Touch of Gold?” 


That’s because every time a top- 
performing grinding wheel touches 
the work, value is being added. At the 
same time the manufacturer is cutting 
costs and increasing profit-margins 
. .. while the ultimate purchaser of 
the product itself is getting more for 
his money. 


Norton grinding wheels have top 
performance “engineered in.” And as 
the world’s largest producers in the 


abrasive field, Norton is always able 
to furnish the right abrasive or abra- 
sive product for every job — thus sup- 
plying countless workers throughout 
industry with the true value-adding, 
cost-cutting ‘Touch of Gold.” 


Your Future with Norton 


As industry expands, the demand 
for Norton products naturally in- 
creases, in a constantly growing list of 
grinding, polishing and other abra- 
sive applications. A career with 
Norton — making better products to 
make other products better — offers 


The New Norton G Bond. The grinding 
wheel this man is using — ina Norton grind- 
ing machine — is made with the new Norton 
G Bond, one of the most important grinding 
wheel achievements in 45 years. The G Bond 
is a special vitrified bond, developed by 
Norton research engineers, that gives greatly 
improved grinding performance in many 
precision and semi-precision jobs — typical 
of the ‘Touch of Gold” that Norton brings 
to all grinding. 


Helping To Produce The G Bond, Roderic C. 
Lancy, M.S., Ch.E., a recent graduate of 
Worcester Polytechnic Institute, examines 
bond particles under a stereoscopic micro- 
scope in the Norton research laboratories. 


steadily increasing opportunities for 
personal progress. But wherever your 
career in industry may take you, you 
will find the Norton ‘Touch of Gold” 
an invaluable aid to better production. 





WNORTON 


Making better products 
to make other products better 


Abrasives * Grinding Wheels © Pulpstones © Oilstones 





Abrasive Paper and Cloth ¢ Grinding and Lapping 
Machines * Non-Slip Flooring * Refractories * Boron 
Carbide Products 


NORTON COMPANY 
WORCESTER 6, MASSACHUSETTS 


Behr-Manning, Troy, N. Y., ls A Division of Norton Company 

















Push-Button Lacquer 











CHEMICAL PROBLEM... 


...ameans of “touching up” fur- 
niture, automobiles, and house- 
hold equipment that would be 
convenient, easy to do, and not 
messy. 


SOLUTION... 


. aerosol lacquers, made with 
nitrocellulose and resins produced 
by Hercules. These quick-drying 
sprays, readily applied at the 
touch of a finger, restore original 
color to any lacquered or baked 
enamel surface. 


COLLEGE MEN... 


‘7 
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This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses, 


ae 


Hercules’ business is solving problems by chemistry for industry ... 


. .. soaps, detergents, rubber, insecticides, adhesives, plastics, paint, varnish, lacquer, textiles, paper, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


“Sales Offices in Principal Cities 


| H KE R ( Gh if E S | HERCULES POWDER COMPANY Wilmington 99, Delaware 








to the 


ELECTRICAL 
ENGINEER 


or 


PHYSICIST 


with an interest in 


RADAR 


or 


ELECTRONICS 
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Hughes Research and Development 
Laboratories, one of the nation’s 
leading electronics organizations, are 
now creating a number of new 
openings in an important phase of 
their operation. 


Here is what one of these positions offers you: 


THE COMPANY 


Hughes Research and Development 
Laboratories, located in Southern Cali- 
fornia, are presently engaged in the 
development and production of ad- 
vanced radar systems, electronic 
computers and guided missiles. 


THE NEW OPENINGS 


The positions are for men who will 
serve as technical advisors to govern- 
ment agencies and companies 
purchasing Hughes equipment—also as 
technical consultants with engineers of 
other companies working on associated 
equipment. Your specific job would be 
essentially to help insure successful op- 
eration of Hughesequipmentin the field. 


HUGHES 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Scientific and Engineering Staff 
Culver City, Los Angeles County, California 


MAY, 1953 


THE TRAINING 


On joining our organization, you will 
work in the Laboratories for several 
months to become thoroughly familiar 
with the equipment which you will later 
help users to understand and properly 
employ. If you have already had radar 
or electronics experience, you will find 
this knowledge helpful in your new 
work with us. 


WHERE YOU WORK 


After your period of training—at full 
pay—you may (1) remain with the 
Laboratories in Southern California in 
an instructive or administrative capac- 
ity, (2) become the Hughes represen- 
tative at a company where our equip- 


How to apply: 


ment is being installed, or (3) be the 
Hughes representative at a military base 
in this country—or overseas (single men 
only). Compensation is made for 
traveling and moving household effects, 
and married men keep their families 
with them at all times. 


YOUR FUTURE 


In one of these positions you will gain 
all-around experience that will increase 
your value to our organization as it 
further expands in the field of electron- 
ics. The next few years are certain to 
see large-scale commercial employment 
of electronic systems. Your training in 
and familiarity with the most advanced 
electronic techniques now will qualify 
you for even more important future 
positions. 


See your Placement Office for 


appointment with members of our 
Engineering Staff who will visit 


your campus. Or address your 
resumé to the Laboratories. 





COLUMBIA-SOUTHERN 


needs men with 


creative imaginations 


Never before in history have chemicals played such a vital 
part in man’s life and development. And never before has any 
industry offered greater opportunities to the college graduate. 





Columbia-Southern is one of the most rapidly-expanding 
chemical companies. It needs promising young graduates of 
scientific, engineering, and business schools. Opportunities 
exist at Columbia-Southern in research and development, sales, 
plant design, mining, construction and maintenance, and 
chemical production. Opportunities for technical and non- 
technical graduates also exist in accounting, transportation 


Testing action of Per- and related service fields. 
chiorethylene on vari- r ‘ 
ous metals, Monthly sales at Columbia-Southern are now five times as 


large as they were only ten years ago, and the potentials are 
even greater for the future. 











Making an analysis 
with the infra-red 
Spectrophotometer, 





Columbia-Southern is a wholly owned subsidiary of Pittsburgh 
Plate Glass Company. It thus presents the individual oppor- 
tunities of an expanding chemical corporation, plus the stability 
in being an integral part of a larger and diversified organization. 
ACT NOW! Send for comprehensive booklet outlining the 
‘Nationwide Opportunities in Varied Technical Fields at 
Columbia-Southern.’’ Or send your application for employ- 
ment to the personnel manager at our Pittsburgh address or 
any of the plants. Please give a clear, complete account of your 
background, abilities =a interests. 


* Ry, COLUMBIA-SOUTHERN 
*] % ! i) = CHEMICAL CORPORATION 


il a ‘ SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
i} | | FIFTH AVE. AT BELLEFIELD- PITTSBURGH 13, PA. 
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Focusing the Electron Microscope 

on a chemical sample to be photo- PLANTS: BARBERTON, OHIO © BARTLETT, CALIFORNIA © CORPUS CHRISTI, TEXAS © LAKE CHARLES, 
graphed, LOUISIANA ® NATRIUM, WEST VIRGINIA ¢ DISTRICT OFFICES: BOSTON © CHARLOTTE * CHICAGO * 
CINCINNATI @ CLEVELAND ® DALLAS * HOUSTON ® MINNEAPOUS *® NEW ORLEANS * NEW YORK 
* PHILADELPHIA © PITTSBURGH © ST. LOUIS * SAN FRANCISCO 
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Developed by RCA Victor, the new “45 Extended Play” record gives music lovers more music for less 
money plus a perfect medium for playing shorter classical works and multiple popular selections, 


‘hota as much music 
on the same size record 





Another RCA achievement in electronics: 


A challenging question was asked RCA engi- 
neers and scientists in 1951. How can we in- 
crease the playing time of a 7-inch “45” record, 
without using a larger disc? 


Sixteen months of research gave the answer, 
“45 EP”—Extended Play. Public response con- 
firmed this as the most important achievement 
in the new recording speeds. More than 2 million 
RCA Victor “45 EP” records were bought in the 
first four months of their existence! 


Research leadership—your guide to better 
value: the ability of RCA Victor to solve the 
problem of more music on a “45 Extended Play” 
record accents the importance of research to you. 
Whether you plan to buy television, radio or any 
other electronic instrument, research leadership 
adds more value to all products and services 
trademarked RCA or RCA Victor. 


RADIO CORPORATION 
OF AMERICA 








CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

®@ Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

° Design of ‘component parts such as 
coils, kers 

e Pevabimnens and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, eng New Jersey. 
Also many opp h 

and Chemical Engi Sa Ps Phy 

















Secret of “45 Extended Play” is 

RCA Victor’s discovery of a new way 

to cut a master disc—with an electrically 
heated stylus. Grooves are closer. Sound 
quality is cleaner, clearer, more alive. 


World leader in radio—first in television 
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A World of 


Opportunity! 


In a land noted for rapid expansion 
of free industrial enterprise, few 
companies have matched the swift 
and continuing growth of the 
Reynolds Metals Company. Now op- 
erating 27 plants in 13 states, and 
still expanding, Reynolds offers the 
ambitious engineering graduate a 
world of opportunity. 

Reynolds operations include baux- 
ite mining in domestic and foreign 
locations...chemical and electrolytic 
processing to produce aluminum pig 
...Sheet rolling...drawing and ex- 
trusion of mill and structural shapes 
...foil rolling and printing...pow- 
der and paste production... finished 
parts and products fabrication. In 
these and in the allied sales and mar- 





TIONS 
OF POUNDS 


“800-——-—->--- 


Reynolds expanding production — historic 
chapter in 33 years of continuing growth. 


keting operations promising careers 
exist for graduates in virtually any 
phase of engineering. 

On-the-job training is the 
Reynolds policy—after preliminary 
orientation which may include basic 
experience in production plants for 
sales personnel, and sales office work 
for technical trainees. Liberal insur- 
ance, hospitalization and retirement 
programs are maintained, 

For important background infor- 
mation on “your future in Alumi- 
num,” mail the coupon. If you are 
definitely interested now, write direct 
to General Employment Manager, 
Reynolds Metals Company, 3rd and 
Grace Streets, Richmond 19, Va. 


Reynolds new aluminum re- 
duction plant near Corpus 
Christi, Texas — capacity 
160,000,000 pounds a year. 


ee ae $ a 


Tapping one of huge battery of 
electrolytic cells 


Sheet rolling—reverse hot mill in 
operation 
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makes it.” 


Name 


Reynolds Metals Company, Employment Dept. 
Richmond 19, Virginia 

Please send me, FREE, your 96-page booklet, ‘The ABC's of Aluminum"; 
also the 44-page book, ‘Reynolds Aluminum ...and the Company that 





Address ___ 
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This is our HOR 


This is the “radiant energy spectrum” — the horizon 
for the 1600 professional engineers engaged in re- 
search and development work at Sylvania’s more than 
a dozen laboratories. 


The research and development under way at Sylvania’s 
laboratories reaches, in some way, into virtually every 
phase of this spectrum. In the broad fields of lighting, 
radio, electronics, television, Sylvania engineers are 
constantly finding new challenges to stimulate their 
imagination, new opportunities to further their careers 
in a steadily growing company. 


Sylvania offers college graduates expanding opportuni- 
ties to build a truly successful and challenging pro- 
fessional career. 


- ‘ : : A Sylvania scientist uses a micro-manipulator to adjust a transistor. 
For information on Sylvania’s program for graduating 

engineers, see your Placement Office today — or you FREE copies of the Radiant Energy Spectrum, illus- 
may write directly to Sylvania’s Supervisor of Techni- trated in greater detail and full color, are available 
cal Employment. by writing to Dept. “C”. 


SYLVANTA 


Electric Products Ine. yy 1740 Broadway, N. Y. C. 


LIGHTING +« RADIO « ELECTRONICS « TELEVISION 
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NATCO HAS CHALLENGING OPPORTUNITIES... 


FOR DEVELOPMENT, DESIGN, SALES 
AND INDUSTRIAL ENGINEERS 


NATCO is a recognized leader in the ma- 
chine tool field, having passed a half cen- 
tury of loyal service to industry. 


Each NATCO machine is individually 
engineered to our customers’ exacting re- 
quirements. Development, design, sales 


and industrial engineers are needed to help 
carry on this exacting work. 


To accept this challenge, you are invited 
to contact your placement office or the 
Personnel Director of NATCO. 


National Automatic Tool Company, Inc. 
RICHMOND, INDIANA 
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A Cheice ta te Made... 


The need for capable men and 
women in the field of engineering 
has been extensively publicized in 
the past few years. Students plan- 
ning their careers are influenced to- 
day not only by the inter- 
ests they develop in high school or 
the career their parents and 
friends would suggest, but also by 
the wealth of opportunities found 
in fields such as engineering. At 
this time the high school senior is 
completing his plans for a college 
education, and the junior is begin- 
ning to think about training for a 
possible vocation. 

Whatever the choice or however 


wise it may be, every student is 
faced with the further decision as 
to what college or university will 
best satisfy his needs. There is the 
five-year program to be compared 
with the four, the technological in- 
stitution with the university, the 
smaller school with the larger. On 
the one hand, the four-year pro- 
gram means less expense and per- 
haps a head start in industrial 
work; on the other, the five-year 
curriculum offers more liberal arts 
courses and in addition more time 
for specialized training similar in 
part to that obtained through work- 
ing experience. 





partners in creating 


@ For many years K&E has pioneered in the manufacture 
and development of finest quality surveying instruments. 
K&E surveying instruments are renowned all over the world 
for their superb performance under conditions of all kinds, 
for their magnificent workmanship and for special features 


that come of progressive ingenuity. 


KEUFFEL & ESSER CO. 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Lovis * Detroit * San Francisco * Los Angeles * Montreal 


10 





Curricula of the various engi- 
neering schools are to be compared 
in regard to flexibility of program 
and value of courses offered. Cor- 
nell has one of the few engineering 
schools which offer calculus to the 
freshman engineer. Each school 
within the College of Engineering 
has its own curriculum and 
time is not spent on general basic 
college courses which some state 
institutions require, but rather on 
a good foundation in elementary 
principles of math and_ science. 
However, with the exception of one 
or two courses, programs of dif- 
ferent schools are practically iden- 
tical for the first year or two, and 
many engineers transfer from one 
field of engineering to another even 
after three years of work. 

Thus, freshmen entering Cornell 
who are not sure of their interest 
in a particular field of engineering 
need have no fear of difficult re- 
adjustment, should they decide to 
change schools. They will have the 
advantage of being with a particu- 
lar class whose members have the 
guidance and advice of a faculty 
professor; further, they may associ- 
ate with the student branch of a 
professional engineering society and 
through such an organization meet 
upper-class students in their school. 
Yet they maintain their contacts 
with freshmen in other schools 
through math, chemistry, and phy- 
sics courses. 

Cornell graduates, who have al- 
ways ranked very high in compari- 
son with engineers from other 
schools, have found most prospec- 
tive employers to consider their 
training equivalent to the study for 
a master’s degree elsewhere. Stu- 
dents and faculty have generally 
found advantages in the five-year 
program at Cornell. 

J.B. 
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your future with 


JOIN AMERICA’S LEADING TEAM 
OF CREATIVE ENGINEERS! 


Your opportunity is as big as you want to 
make it in Mechanical Engineering . Hy- 
draulic Mechanisms . Electronics « Mag- 
netics « Computers « Servo-mechanisms « 
Radar Research . Metallurgy « Solid-State 
Physics . Instrumentation . Radiation De- 
fection . Nuclear Physics « Guidance and 
Control Systems plus many more engi- 
neering fields. 


You'll find Bendix has much to offer the young 
graduate engineer of today. It’s only natural 
since the Bendix Aviation Corporation is pri- 
marily a creative engineering and manufacturing 


organization—unlike any other in America in 
its versatility, facilities, experience and range 
of products. And of real importance to you is 
the fact that this firm is engineering-minded 
from top management down. Currently, Bendix 
engineers —an average of 1 out of 18 employees 
as compared to the all-industry average of 1 out 


of 50 employees—are building important careers for them- 
selves in design, development, research, production super- 
vision and sales. Many of these men come from schools 
such as yours. Whatever engineering field you’ve trained 
for, and wherever your interests lie in that field, you'll 
find positions at Bendix that provide the answer you've 
been looking for. Plan now to build your future with Bendix! 


BENDIX AVIATION CORPORATION 
Executive Offices: Fisher Building, Detroit 2, Michigan 
DIVISIONS, PRINCIPAL SUBSIDIARIES AND AFFILIATED COMPANIES 


Bendix Products Division 
South Bend, Indiana 
Hamilton Division 
Hamilton, Ohio 
Bendix Radio Division 
Towson, Maryland 
Eclipse-Pioneer Division 


Utica Division 
Utica, New York 
Bendix Computer Division 
Hawthorne, California 
Eclipse Machine Division 
Imira, New York 


Pacific Division 
North Hollywood, California 
Red Bank Division 
Red Bank, New Jersey 
Skinner Purifiers Division 
Detroit. Michigan 


Cincinnati Division 
Cincinnati, Ono 


Scintilla Magneto Division 
Sidney, — York 
For complete information on a Bendix ineering 
career, have your ly office arrange an interview 


for you with the Bendix Representative who will be at 
your campus soon. Or write to: 


pse. 
Teterboro, New Jersey 
Bendix-Westi se Auto- 
motive Air Brake Company 
Elyria, Ohio 


Friez Instrument Division 
Towson, Maryland 


Marshail-Eclipse Division 
Troy, New York 


Pioneer-Central Division 
Davenport, lowa 
Nation-wide Network of Plants and Laboratories 
Enables You to Choose Your Location 


Bendix operations and activities are distributed among 13 labora- 
tories and 22 manufacturing centers. Each functions independently 
with its own engineering staff. As a result, you enjoy a small company 
atmosphere but benefit from the facilities of a large organization. 
Last year, Bendix spent over $50,000,000 for engineering alone, 
For sure, ideas are not cramped at Bendix! 


ae AROS 
Bendix Products Are Used in These Industries and Services 
Public Service 


Railroad 
Textile 


AVIATION CORPORATION 


FISHER BUILDING 
DETROIT 2, MICHIGAN 


Agriculture 
Automotive 
Aviation 
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Marine 
Metals 
Petroleum 
Construction 


Electronics 
Atomic Energy 
Lumber 























icrobiology in Engineering 


By LAWRENCE H. SANFORD, M.C.E. ’51 


Many engineers would ignore 
the important fact (whether they 
like it or not) that to be profession- 
ally competent they have to be 
biologists to some degree. The ob- 
vious applications of microbiology 
are those of (1) the chemical engi- 
neer and his industrial fermenta- 
tions—from alcoholic beverages to 
antibotics and (2) the sanitary 
engineer and his water purification 
and waste treatment processes. 
However, there are a number of 
general engineering problems aris- 
ing from microbiological activity 
that can profitably be brought to 
the attention of all engineers. Ad- 
mittedly the solutions to some of 
these problems can also be ap- 
proached by “rule of thumb” or 
“experience,” but presumably the 
engineer in order to meet new 
situations will be more than a “car- 
penter foreman” and know not only 
current practice but also some of 
the “why.” Therefore, let us first 
define microbiology and what forms 
of life are included. 

Microbiology includes protozoans, 
algae, fungi, bacteria and the ul- 
tra-microbes, most of which can be 
seen only with aid of a microscope. 
Protozoans are single celled ani- 
mals generally able to swim about 
and ingest solid food particles such 
as bacteria and algae. Algae are in 
general very small chlorophyll 
bearing plants which obtain energy 





Refrigeration plant located in the 
West Mechanical Laboratory, School 
of Mechanical Engineering. 


—by Evan Zelin 
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from sunlight. Fungi, which includes 
yeasts and molds, are plants which 
obtain their energy usually by the 
breakdown of previously formed or- 
ganic matter. Bacteria, also classi- 
fied as plants, are generally very 
small, the dimensional unit which 
is used to describe them being the 
micron or 10° meter (approxi- 
mately .00004”). For energy 
they may oxidize organic or 
inorganic materials depending upon 
the species. Ultramicrobes are gen- 
erally below the range of resolution 
of the light microscope and there- 
fore are observed with the electron 
microscope. They include the viruses 
and are of little or no importance 
engineering-wise. 
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of Arizona, where he finally re- 
ceived a B.S. in Civil Engineering, 


ABOUT MR. SANFORD 


Where is microbiology important 
in engineering? The answer is in all 
fields of engineering and engineering 
materials, including the communi- 
cations field. Microorganisms re- 
quire for their growth certain tem- 
peratures and certain moisture con- 
tents. For each specific organism 
there is usually some optimum tem- 
perature and moisture where growth 
is maximum. Except for a limited 
number of heavy metal and other 
toxic compounds, practically every 
naturally occurring substance (this 
includes most engineering ma- 
terials) that can be oxidized in the 
chemical sense will be utilized by 
microorganisms of some sort. 

For example, it has been the 
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author’s experience that during 
World War II in the tropics it be- 
came necessary to polish and paint 
thoroughly with fungicidal varnish 
those high frequency radar trans- 
mitters that were exposed to the 
wind and moisture during periodic 
maintenance and tuning. Any un- 
protected metal surface, other than 
noble metals, was subject to fungus 
growth and corrosion. Both pitting 
and the accumulation of highly con- 
ductive corrosion products ob- 
viously cannot be tolerated in high 
frequency work where slight surface 
irregularities seriously affect tuning 
capacitance. 

Another example which will be 
discussed in more detail later is the 
deterioration of timber by wood 
fungi. There is an axiom that wood 
that is continuously wet or dry 
maintains its strength for long 
periods of time, whereas wood that 
is alternately wet or dry loses its 
strength quite rapidly. Foremost 
among the purposes of seasoning 
wood are: (1) to prevent in- 
jury by insects and decay before 
the timber is put into service, (2) 
to increase durability of timber in 
service, and (3) to prevent shrink- 


ing and checking of wood. There- 
fore, for anything but the most 
temporary structure seasoned wood 
and dryness are essential. Thus 
painting has two functions: pre- 
servative and aesthetic. 

Still another example of the im- 
portance of microbiology in engi- 
neering is the underground corro- 
sion of iron and steel which is im- 
portant to practically all utilities 
and their distribution systems. Sys- 
tems carrying steam, petroleum 
products, natural gas, cooling water, 
drinking water and underground 
electric and telephone services have 
about the same problem concerning 
the pipe exteriors. The mechanisms 
of destruction of iron and steel are 
listed as follows in the order of their 
importance: (1) stray current elec- 
trolysis, (2) anaerobic corrosion, 
(3) acid corrosion, (4) galvanic 
couples, and others, Anaerobic cor- 
rosion is always due to bacterial 
activity, and acid corrosion often 
is due to bacterial action. 

Corrosion of concrete may be 
brought about by sulfuric acid. 
Numerous bacteria are able to con- 
vert practically any common sul- 
fur-containing compound into sul- 


Cladophora, a filamentous form typical of the algae that may cause clogging and oxygen 
supersaturation. 
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fates which when hydrolyzed yield 
sulfuric acid. This problem is par- 
ticularly important in areas where 
soils have high sulfur contents and 
in warm climates where bacteria are 
more active. 


Decay of Timber 

Timber decay as discussed here 
will concern only those microscopic 
fungi comprising (1) brown rots, 
(2) white rots, and (3) wood stain- 
ing fungi. The attacks by beetles, 
larvae, and termites will not be 
treated in this discussion. Also, it 
is proper to eliminate the countless 
flesh or sack fungi (these are large, 
readily-visible plants like toadstools 
and mushrooms which often grow on 
dead or damaged trees). As regards 
tree culture or forest management 
suffice it to say that unfavorable 
conditions and overmature trees are 
responsible for the greatest loss to 
the logger. 

Before growth of decay fungi can 
progress the following conditions 
must be met: (1) sufficient amount 
of moisture, (2) aerobic conditions 
(atmospheric oxygen must be avail- 
able), (3) favorable temperatures 
(wide range), (4) necessary food 
supply which will be the wood be- 
ing attacked. 

The moisture content of the wood 
plays a practical part in man’s fight 
against timber decay. There is a 
range of moisture contents over 
which growth will occur, as well as 
the optimum moisture at which the 
organisms develop best. The opti- 
mum moisture is generally 35-50% 
of dry weight of the wood. The 
maximum moisture for growth to 
occur depends upon the density of 
the wood, as the denser the wood 
the less the air spaces, and since the 
rot fungi are aerobic organisms, 
saturation of the wood by water 
stops growth. Similarly, when the 
moisture drops below 20%, growth 
stops. Since the usual moisture con- 
tent of dry wood is about 15%, de- 
cay is arrested as long as the wood 
is dry. Therefore, there is a sound 
basis for the axiom that timber 
alternately wetted and dried is sub- 
ject to decay where as in timber 
constantly wet or dry, decay is not 
likely. Consequently, unless prop- 
erly protected from either the rain 
or the fungi, wood may readily 
decay. As a result, wood that is to 
be placed in contact with the 
ground or in locations where mois- 
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ture cannot readily evaporate must 
be protected with creosote or other 
preservatives. Furthermore, if the 
moisture content after seasoning is 
not permitted to get above fibre 
saturation (27%), the rot fungi 
may never become initially estab- 
lished. 

As regards the microscopic 
structure of the wood, brown rots 
show no appreciable thinning of 
the cell walls whereas white rots 
show an all-around thinning of cell 
walls which may permit up to 70% 
loss in weight without change in 
outward appearance and structure. 
The attack is by microscopic hyphae 
(root-like filaments) which secrete 
enzymes which break down the 
cell wall for food and thus continue 
to penetrate. 

Advanced stages of wood rot are 
accompanied by a change in color 
due to the oxidation of tannins to 
darker substances and changes in 
its texture, the wood becoming 
punky, crumbly, soft, and spongy. 

The physical effects of the wood 
decay include loss in density (as a 
good index of degree of decay), loss 
in flexural, impact, and compres- 
sion strengths. Tests show that in 
two weeks time sitka spruce lost 
15% of its flexural strength with- 
out any change in appearance. After 
two weeks ash wood lost 20% of its 
impact strength and after 12 weeks 
it: had lost 90% of its impact 
strength. 

It should be pointed out that the 
dry rots may work inside the floors 
or walls of a wood structure and 
give no warning until failure of the 
structure. In other cases, the visible 
molds that grow in any damp area 
may not in any way affect the wood, 
but do nonetheless indicate favor- 
able conditions of moisture and pH 
for the damaging brown and white 
rots. Furthermore, it should also be 
mentioned that there are numerous 
wood-staining fungi that utilize 
starches and sugars stored within 
the wood. The stain, often blue, is 
apparently masses of mold hyphae 
rather than byproducts of metabol- 
ism. Blued stock never entirely 
loses its structural usefulness, but 
represents depreciation as far as 
appearance is concerned. Thus, the 
current practice of applying pre- 
servatives when in doubt is very 
justifiable, particularly when there 
is a question of possible moisture. 
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Coal tar creosotes are probably 
the most widespread preservatives 
in use. Numberless methods of ap- 
plications and other variations have 
been patented over the last 100 
years. Though in some uses they 
may be the best available they are 
now known not to be as effective 
as once thought. They also have the 
disadvantage of not being applicable 
to finished wood surfaces. 

The water soluble preservatives 
can be applied to decorative finishes 
and also claim superior resistance 
to leaching. These solutions contain 
toxic heavy metal ions, arsenic, zinc 
or mercury in soluble form which 
with addition of chromate become 
insoluble in wood. Other preserva- 
tives include copper napthenate 
and pentachlorophenol. 


Cast Iron, Steel, and Concrete 


Anaerobic corrosion of cast iron 
and steel] does not present a prob- 
lem in all soils. The problem areas 
may be small but are widely scat- 
tered as indicated by wide tempera- 
ture ranges and that both fresh 
and salt water, sediments show re- 
sults of sulfate reduction. Causitive 
organisms have been isolated from 
wells, sewage, sand dunes and oil 
well waters. 

Under attack cast iron undergoes 
a process called graphitization 
where the iron ions migrate and 
leave behind the carbon which often 
is soft enough to be cut with a 
knife. When this porous sulfide 
corrosion product is removed, the 
metal surface will be bright and 
shining. Thus there is an unprotect- 
ed metal surface continually expos- 
ed to corrosion attack which is not 
covered by a protective film as is 
the case in some types of rusting. 

Steel under attack is pitted in 
spots or patches. Occasionally the 
corrosion products are coated with 
magnetic oxide or ferrous sulphide 
which forms a hard crust. Upon re- 
moval of this crust a soft paste mix- 
ture of white ferrous sulphide may 
be removed to yield a bright metal 
surface. The sulphide corrosion pro- 
ducts of both cast iron and steel 
may be readily tested for by treat- 
ing with an acid to evolve hydrogen 
sulphide. 

The microorganism responsible 
for anaerobic corrosion is Sporovi- 
brio desulfuricans. This bacterium 
is an obligate anaerobe and there- 
fore cannot grow in the presence of 


atmospheric oxygen. It converts sul- 
fates to sulphides and uses the 
oxygen thus obtained for the energy 
yielding oxidation of organic nutri- 
ents. It is the sulphides thus pro- 
duced that actively attack the cast 
iron and steel. Sporovibrio desulfuri- 
cans is the only known organism 
that reduces sulfates to sulphides, 
and this takes place only under the 
strictest reducing conditions. 

A brief summary of the reactions 
leading to anearobic corros on fol- 
lows: 

Bacterial metabolism 
3H,SO,>3H,S+60, 
60,+C,H,,0,>6CO,-+6H,O 
There is a net energy gain for the 

organism. 

Corrosion products: 
3Fe+++3H,S>3FeS+6H* 
3Fe+++6OH3 Fe(OH), 

Anaerobic corrosion is most likely 
to occur whenever iron and steel 
are exposed to anaerobic environ- 
ment such as moist or wet soil and 
lakes. This implies (1) a low oxida- 
tion reduction potential, (2) the 
presence of some sulfates, (3) var- 
ious nutrients both inorganic and 
organic that may be required by 
the bacterium, and (4) favorable 
temperature for bacterial growth 
(a wide range generally). Field 
tests show that as long as there 
is some sulfate present, the bacteria 
will grow. The sulfate reducing bac- 
teria can grow on a variety of or- 
ganic substances and furthermore 
there is no simple test for deter- 
mining amount and kinds of soil or- 
ganic matter utilized. The bacteria 
may grow in pH ranges 5.5 to 8.5. 
The most significant soil factor is 
oxidation reduction potential. On 
the basis of oxidation potential soil 
corrosiveness may be estimated as 
follows: 


Soil Corrosiveness 
Oxidation Potential Classification 


Below 100 my 
100 mv to 200 mv 
200 mv to 400 mv 
Above 400 mv 


Severe 
Moderate 
Slight 
Non-corrosive 
Classification is based on amount 
and depth of pitting on steel, and 
abundance and kind of corrosion 
products on cast iron. 

It should be pointed out that 
only the presence of hydrogen sul- 
fide and reducing or anaerobic con- 
ditions are required for iron and 
steel destruction. The previous par- 
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agraphs are concerned with the pro- 
duction of hydrogen sulfide from 
sulfates and it was pointed out that 
S. desulfuricans was unique in its 
ability to do this. There are innum- 
erable bacteria (generally prefer- 
ring anaerobic conditions) which 
produce hydrogen sulfide as a 
breakdown product of sulfur-con- 
taining proteins. This is well dem- 
onstrated in the sulfur cycle where 
an organic compound of the type 
R-SH is converted to H,S to S to 
SO,-and finally through plant 
synthesis back to R-SH. Numerous 
cases of iron and steel corrosion re- 
sulting from hydrogen sulfide form- 
ed as a breadown product have been 
reported. 

In considering the sulfur cycle 
it should be pointed out that the 
breakdown reactions tend to go to 
the most oxidized sulfur form, the 
SO,—. This, when hydrolysed, may 
yield sulfuric acid. Formation of 
sulfates implies generally aerobic 
conditions where ample atmos- 
pheric oxygen is available. There 
are many organisms of the thioba- 
cillae tribe capable of sulfur oxida- 
tions. Obviously sulfuric acid will 
readily attack iron and steel. Fur- 
thermore, since portland cement 
has many metallic oxides, sulfuric 
acid will readily attack concrete. 

To summarize the destruction of 
cast iron, steel and concrete by 
microbial activity and to relate it 
to engineering practice, the fol- 
lowing may be said: Anaerobic cor- 
rosion followed by acid corrosion 
are second and third in relative im- 
portance in the corrosion of under- 
ground cast iron and steel distribu- 
tion systems. Anaerobic corrosion 
is widespread and is due solely to 
microbiological activity. Acid cor- 
rosion is due in part if not entirely 
to bacteria. Practice indicates that 
these types of corrosion can be re- 
duced or controlled by the use of 
reinforced (glass fibre) resistant 
bituminous or cellulose coatings 
that prevent contact of iron or steel 
with corroding agents. Protection 
of the interior of distribution sys- 
tems may be obtained by the use of 
acid resistant coatings or the des- 
truction of bacteria by chlorine 
compounds. Some cooling water 
supplies may need further treat- 
ment such as the removal of aggres- 
sive carbon dioxide before the cor- 
rosion is controlled. 
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Industrial Water Problems 


With our expanding national 
economy, the industrial demand for 
water for both usage and waste dis- 
posal is ever increasing, resulting in 
an increasing reuse of water. For 
example, a community may use the 
same river upstream as a water sup- 
ply and the river downstream as a 
waste disposal system. By the pro- 
cess called “natural purification” 
numerous bacteria work over the 
wastes and convert them to unob- 
jectionable stable compounds. This 
process is slow and takes place over 
many days and miles downstream. 
The actual distance required is a 
function of the amount of waste and 
the amount, turbulence and tem- 
perature of the diluting river water. 
More often than not an industry 
or another community will reuse 
the water downstream before it has 
been fully purified. Therefore, in 
the large volume of water an in- 
dustry may use, there may be con- 
siderable organic matter, ferrous 
and manganous ions, sulphides, etc. 
Decomposition of the organic mat- 
ter by numerous bacteria will re- 
move the dissolved oxygen from the 
water and give relatively high car- 
bon dioxide content. If sufficiently 
high in carbon dioxide the water 
is acid and therefore corrosive 
enough to attack any iron conduit 
to give soluble ferrous ions. A theo- 
retical expression for the utiliza- 
tion of ferrous ions by Crenothrix 
and other so-called iron bacteria is 
as follows: Fe+ +>Fe++++- energy. 
Manganese can be oxidized in the 
same way. Though it has not been 
possible to prove that the iron bac- 
teria utilize the oxidation energy 
of reduced iron compounds, it is 
clear that there is deposition of 
ferric hydroxide on the surfaces of 
the cells. These filamentous bacteria 
are associated with the formation of 
large bog iron deposits of iron and 
manganese. By deposition of clumps 
of slimes which attach to the pipe 
wall they can reduce the effective 
diameter of a 6” pipe to a 2’ pipe 
in a few weeks. These organisms are 
responsible for the reddish brown 
stain that often accumulates at the 
drop of a seldom used faucet. It is 
this staining feature that makes 
water unsuitable for an industrial 
ise such as paper manufacture. Con- 
tro] may be obtained by chlorina- 


tion of water to the point where 
Fet+, Mn++, NH, and other 
inorganic nutrients are oxidized. 
Copper sulfate in concentrations of 
0.3-0.5 parts per million have also 
been reported successful as a con- 
trol. 

Algae may cause a variety of 
problems to industrial water sup- 
plies. As previously mentioned, 
algae are small water-borne chloro- 
phyll-bearing plants. Similar to 
higher plants they require sunlight, 
carbon dioxide and inorganic salts 
and give off oxygen in their meta- 
bolism. In the spring and summer 
their growth may be stimulated to 
such a degree by the more direct 
sunlight and favorable temperatures 
that they grow so profusely as to 
clog intakes, also in the spring and 
fall turnover in lakes may release 
algae in sufficient numbers as to 
cause intake screen clogging. Their 
growth in uncovered storage tanks 
has been sufficiently extravagant 
as to require construction of a cover 
to block the sunlight. They are res- 
ponsible for taste and odor problems 
in drinking waters, a problem where 
chlorination only increases the 
tastes and odors since the chlorine 
addition compounds thus formed are 
more offensive than the original 
compounds. Another problem as- 
sociated with algae is the supersa- 
turation of an industrial water 
supply with oxygen. 

Water used ‘for boilers should 
have the oxygen removed or cor- 
rosion of the boiler shell and tubes 
will take place by the following 
reaction: 

Fe+H,0+ %0,>Fe+ ++20H 
Ordinarily in boiler water control 
sodium sulfite is used for oxygen 
removal. Algae have supersaturated 
water to the extent that the above 
reaction which normally goes only 
at high boiler temperatures has 
been reported at ordinary tempera- 
tures of 15-20°C. found normally in 
streams. Algal control is most read- 
ily effected by spreading copper sul- 
fate over the reservoir in small 
amounts that do not kill the fish. 

As engineers become further ac- 
quainted with microbial deteriora- 
tion this list of scattered examples 
will doubtless expand through the 
coming years into a broad field of 
engineering knowledge. 
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Elementary Particles 


In an engineering text published 
in 1919 there appears the following 
statement: 

“The observation of electrical 
phenomena has led to the assump- 
tion that there are two kinds of 
electricity, called positive and 
negative positive electricty, 
however, has as yet only been ob- 
served fixed on material bodies, or 
associated with negative electricity 
. . . Observations of the actions of 
forces between bodies or charges 
have led to the assumption of a 
medium, called the ether, present 
throughout space, and even be- 
tween the atoms of material 
bodies.” 

Today the average fourteen-year- 
old would have a more sophisticated 
notion of the interactions of atomic 
particles than appeared in college 
texts of the twenties. Yet scientists 
are still confronted by many un- 
solved mysteries of the atom; and, 
as it has become apparent during 
the last decade or so that there 
exist many more elementary par- 
ticles than the simple “indestruct- 
ible” proton, neutron, and electron, 
physicists have found the explana- 
tion of phenomena to be more com- 
plicated than once supposed. 

Early Discoveries 

The development of the cloud 
chamber made possible the viewing 
of charged particles by the con- 
densation of vapor along their 
tracks. Study of the alpha particle 
led to a new concept of the atom; 
sudden deviation in tracks formed 
in water vapor indicated that the 
atom was mostly space, with the 
larger part of its mass concentrated 
in a nucleus, about which revolved 
negatively charged particles of little 
mass called electrons. 

There followed the discovery that 
the nucleus consisted in part of 
particles called protons, whose posi- 
tive charge was equal to the magni- 
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tude of charge on the electron and 
whose mass was 1840 times that of 
the electron. Chadwick in England 
found in 1932 that there was an- 
other nuclear particle, the neutron, 
which equalled the proton in mass, 
but had no charge. Unaffected by 
electrostatic fields, the neutron was 
used by Enrico Fermi in the bomb- 
ardment of unstable uranium; and 
in Germany Lise Meitner and Otto 
Hahn accomplished the fission of a 
uranium atom into two almost equal 
parts by use of a neutron beam, in 
the first step toward the extensive 
development of atomic energy which 
took place during the war. 


Thus in the early thirties, atomic 
processes were thought to involve 
basically only three elementary par- 
ticles, the electron, the proton, and 
the neutron. There have since been 
found many others which, with the 
exception of the photon, appear 
and disappear only in nuclear pro- 
cesses. All elementary particles are 
characterized by their charge, their 
rest mass (mass of a particle is de- 
pendent on velocity in accordance 
with Einstein’s theory of relativity), 
their mechanical spin, and their 
magnetic moment. All except the 
stable electron are short-lived and 
may be further described by their 


Fig. 1. Tracks shown represent the interaction of incoming nuclear particles with nuclei 

of helium atoms, or alpha particles, in a cloud chamber. A pi meson (arrow, lower left) 

collides with an alpha particle, which recoils (heavy line) while the meson bounces 
off (arrow, right). 
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mean life (less than a millionth of a 
second for most) and their decay 
products. The photon, the neutrino, 
the positron, the mesons, and the re- 
cently discovered V-particles, in ad- 
dition to many phenomena involv- 
ing the transformation of mass and 
energy, will be discussed in the suc- 
ceeding paragraphs. 

Kinds of Particles 

The energy of gamma rays, 
X-rays, and light rays exists in 
discrete packets or photons. Each 
of these massless particles of radia- 
tion may be represented by a wave 
with an amount of energy propor- 
tional to its wave frequency. Pho- 
tons are commonly emitted or ab- 
sorbed by an atom when an electron 
revolving about the nucleus in an 
orbit of certain radius moves to a 
new orbit of different radius. By 
the study of light spectra, the wave- 
length of the photon and therefore 
the change in state of the atom may 
be determined. 

It was necessary to postulate the 
existence of an unobservable par- 
ticle, the neutrino, having no charge 
and negligible mass, to preserve the 
validity of the conservation laws of 
energy and spin in the decay of a 
radioactive nucleus. Beta particles 
(electrons) are emitted in such de- 
cay and may have varying release 
velocities, but the total of beta and 
neutrino energies must equal a well- 
defined value of the original nucleus. 
Theoretical indications of the exist- 
ence of the neutrino have been sup- 
ported by observations of the re- 
coil of the emitting nucleus for a 
high-energy neutrino when a slow, 
low-energy electron is ejected. 

Little was known of the positron 
until the discovery of artificial 
radioactivity in 1934 by Jean Fred- 
eric Joliot and Irene Joliot-Curie 
(the daughter of the discoverers of 
natural radioactivity). They found 
that the externally induced decay 
of unstable nuclei occurred with 
the emission of negative electrons, 
or beta particles, and of positive 
electrons, or positrons, which had 
previously been observed by Ander- 
son (California Institute of Tech- 
nology) in cloud chamber studies 
of cosmic rays. The positron cannot 
exist long and so had not been 
found in nature. It combines with 
a negative electron and the pair 
then vanishes, energy and mass be- 
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ing transformed into two photons. 
(The reverse process, that of an 
X-ray photon being transformed 
into an electron and a_ positron 
through collision with a nucleus, is 
also possible and is called “pair pro- 
duction.” ) 

More recently, the existence of 
another indiscernible particle has 
been proposed. In the K effect dis- 
covered in 1937 by Alvarez, an un- 
stable nucleus which has an excess 
positive charge neutralizes the 
charge by acquiring an electron 
from the nearest electron shell, the 
K shell, with energy being radiated. 
The law of conservation of spin is 
obeyed only if there exists a parti- 
cle having spin equal in magnitude 
to that of the neutrino. This particle 
has been called an antineutrino, and 
its existence seems confirmed by 
the recoil of the emitting nucleus. 


Binding Force and Mesons 


The “binding force” that holds to- 
gether the nucleus of the atom, 
composed of particles of like charge, 
has never been satisfactorily ex- 
plained. It has been evident in ex- 
periments with high-energy accel- 
erators that a neutron can become 
a proton. This has suggested the 
hypothesis that as a neutron nears 
a proton, the charge oscillates back 
and forth, this charge exchange be- 
ing the basis for the binding force. 

An entirely new kind of particle, 
the meson, has been thought for 
some time to point the way to a 
solution of the binding energy mys- 
tery. Hideki Yukawa in 1934 pro- 
posed a theory of nuclear forces 
which postulated the existence of a 
new elementary particle with mass 
between that of the electron and 
the proton. The mu meson found by 
Anderson and Neddermeyer in 1936 
did not have sufficiently great mass 
to fit the theory, but eleven years 
later the pi meson with character- 
istics predicted by Yukawa was 
found. 

It was not till the conclusion of 
the war that meson research saw 
rapid development. In 1948, Occhia- 
lini and Powell of the University 
of Bristol in England found that 
the pi and mu types of mesons had 
masses of approximately 320 and 
200, respectively, in terms of the 
electron mass. It was established 
that these particles had a mother- 


daughter relationship, with the mu 
meson occurring as a decay product 
of the pi meson. (Fig. 1) Between 
1946 and 1949, a new heavy tau 
meson was reported by scientists in 
the U.S.S.R., England, and the 
United States, evidences having 
been found of its origin among 
nuclear explosion products. More 
exact determinations of meson 
masses gave values of 286, 205, and 
720 electron masses for the pi, mu, 
and tau mesons. 


Cosmic Ray Studies 


These new particles were dis- 
covered chiefly through the use of 
cloud-chamber and _ photographic 
emulsion studies of cosmic rays, 
which are part of a “penetrating, in- 
visible flow of energy that descends 
continually upon the earth from 
other parts of the universe.” (Fig. 
2) Through cosmic ray research, 
Rochester and Butler of the Uni- 
versity of Manchester in England 
found three “heavy mesons” in 
1947. These were sufficiently dif- 
ferent from the pi and mu mesons 
to be considered a different kind 
of particle. Known as V-particles 
because of their V-shaped tracks, 
they are now supposed to be pro- 
duced by collisions of high-speed 
protons or neutrons with the nucleus 
of an atom. 

Dr. Leighton of the California 
Institute of Technology reported in 
1951 that he had found fifty-three 
V-particles among thousands of 
cloud chamber photographs taken; 
forty-three more were found by 
cosmic ray physicists in the Pyre- 
nee mountains. Leighton teter- 
mined that the V-particles, which 
may be positive, negative, or neu- 
tral, existed for about a billionth of 
a second and then decayed to pro- 
tons and neutrons. He suggested 
that the particles were highly-ex- 
cited neutrons and protons decaying 
to ordinary particles by the emis- 
sion of mesons. 

It was Leighton’s prediction that 
a negative proton should appear as 
a decay product of the V-particle 
about once in fifty disintegrations. 
Dr. Anderson, Nobel prize-winning 
discoverer of the positron, had also 
anticipated the discovery of the 
“anti-proton.” In 1951 it was re- 
ported that one out of fifty-three 
photographs of V-particle disinte- 
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grations showed one track of such 
deflection in a magnetic field as to 
indicate that the particle had proton 
mass with negative charge. 


Physics Conferences 


Since the close of the war, phy- 
sicists have been holding national 
and international conterences to 
compare notes and evaiuate each 
other’s progress in the aevelopment 
of atomic theory. In september, 
1950, scientists at the Harwell Con- 
ference in England discussed such 
matters as the interactions of fun- 
damental particles, the half-lives of 
mesons and neutrons, energy levels 
of particular types of nuclei, spins 
and moments of nucleons, and the 
theory of nuclear reactors as used to 
determine nuclear cross-sections. 

In the summer of 1951, Dr. P. M. 
Dirac of Oxford, England, well- 
known for work in quantum me- 
chanics, presented a new theory 
before the Institute of Theoretical 
Physics in Copenhagen, at which 
Professor Niels Bohr presided. This 
new theory gave promise of pre- 
dicting that all electricity in nature 
will necessarily be collected into 
elementary particles, and that the 
charge of an electron will be com- 
puted from such constants as 
Planck’s constant and the speed of 
light. Dirac hoped that the neces- 
sity in classical theory of describing 
a continuous distribution of matter 
and energy and of treating the elec- 
tromagnetic behavior of matter by 
description of elementary pcint 
charges and of infinite forces would 
be automatically avoided in the 
new theory. 

A new kind of meson, the kappa 
meson, was reported at this time to 
have been discovered in England 
and in Eire. It was found to be 
singiv charged with a mass approxi- 
mately equal to that of 100 elec- 
trons; tracks in a_ photographic 
emulsion showed that it decayed 
into the mu meson plus one and per- 
haps two neutral particles. 

Two hundred physicists met at 
the University of Chicago in No- 
vember of 1951 for an international 
discussion of the physics of elemen- 
tary particles. Enrico Fermi spoke 
on the status of the twenty-one 
“fi:ndamental” particles and diz 
cussed extensively the pi mesons. 
More recently Dr. Fermi spoke be- 
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fore a smaller group of scientists at 
the Rochester Conference on Meson 
Physics sponsored in early 1952 by 
a group of Rochester industries. 
Professors Bethe, Cocconi, and Grei- 
sen from Cornell took part in a crit- 
ical survey of the status of new un- 
stable particles. Oppenheimer and 
Pais from the Princeton Institute of 
Advanced Studies attended, the 
latter expressing hope for a 
theory based on three families of 
elementary particles—nucleons and 
heavy V-particles; pi mesons, light 
V-particles, and tau mesons; and 
electrons, mu mesons, and kappa 
mesons. 
Accelerators 

Fundamental research on elemen- 
tary particles has progressed 
through the increase of energies at- 
tained in various types of accelera- 
tors. Some effects which once were 
observable only in cosmic rays have 
been artificially produced by the 
use of such machines as the Brook- 
haven cosmotron. The first meson 
beam developed in 1950 by Colum- 
bia’s 450 million-electron-volt syn- 
chro-cyclotron made possible the 
determination of the mass as well 
as the spin of the pi meson. Beams 


of born positive and negative pi 
mesons at energies up to 105 million 
electron volts were regularly pro- 
duced, and studies were made of 
the collision of mesons with pro- 
tons, neutrons, and other atomic 
particles. Pi mesons were also pro- 
duced by the Berkeley cyclotron 
through the bombardment of light 
nuclei with high-energy alpha par- 
ticles. The pi and mu particles were 
found to occur positively and nega- 
tively with one neutral nu meson, 
or neutretto, of mass equal to about 
70 electron masses. 

With the use of the 240 million- 
electron-volt synchroton at the 
University of Rochester, there was 
established the existence of new 
types of atoms composed of nuclei 
and negatively charged pi mesons. 
Mesic X-rays 280 times the power 
of the common electronic X-rays 
were emitted from carbon and oxy- 
gen mesic atoms during the transi- 
tion of a pi meson from one stable 
orbit to another. For the first time, 
this gave a direct comparison be- 
tween electrical and nuclear forces 
acting upon the pi meson. 

High-energy accelerators improv- 
ed sufficiently to make possible new 


Fig. 2. A heavy mu meson entering a photographic emulsion decays into a light mu 
meson, which then disintegrates into three particles (dotted lines). 
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Present status of elementary particles. Unstable particles have different life-times. 


studies. The half-life of the neu- 
tron was determined in experiments 
with the synchro-cyclotron at the 
University of California and was 
later found in more accurate experi- 
ments at the Chalk River, Ontario, 
rector to be between nine and 
eighteen minutes, in good agreement 
with theoretical estimates. Experi- 
ments at Washington University in- 
dicated that antineutrinos probably 
exist and would seem to be related 
to mu meson decay. At the Univer- 
sity of Chicago protons shot into 
the air from a high-energy accelera- 
tor captured electrons from the air 
molecules, released them to cap- 
ture others, and eventually retained 
the electrons; it was suggested that 
this sort of phenomena might ex- 
plain the light of the aurora or 
northern lights, with protons from 
the sun capturing electrons in the 
earth’s atmosphere. 

More recent accelerator experi- 
ments have produced high electron 
and proton energies. Electrons with 
mass greater than 900 times the 
electronic rest mass (in accordance 
with Einstein’s relation) were pro- 
duced at the California Institute of 
Technology and by impinging on 
an eighth-inch thick lead plate, 
created 460  million-electron-volt 
X-rays. In May of 1952, energies of 
2.2 billion electron volts were at- 
tained in the Brookhaven cosmotron 
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by accelerating protons to 177 kil- 
ometers per second. 

The heavier V-particles have not 
been produced as yet in experi- 
ments with high-energy accelera- 
tors, but will require greater energy 
than that now attainable by arti- 
ficial means. Cosmic rays have been 
the only source for study of V- 
particle reactions. By 1951 Ander- 
son was getting two photographs a 
day of V-particles with a cloud 
chamber on Mt. Wilson. 

Other cosmic ray experiments 
have given information about 
mesons. Kaplon and Ritson of the 
University of Rochester made use 
of a new method in sending a photo- 
graphic emulsion chamber twenty 
miles into the stratosphere attach- 
ed to free balloons. The chamber 
showed tracks of protons having 
energy greater than 5000 billion 
electron volts, with an average of 
twenty-one charged particles plus 
twelve neutral mesons produced in 
collision of a proton with a copper 
atom of an absorbing layer. By 
measuring the path of the particles, 
it was determined that the neutral 
meson lives a hundred million mil- 
lionths of a second. 


Importance of Particle Theory 
The theory of elementary parti- 
cles is the most important of the un- 
solved problems of nuclear physics. 
The relation of nuclear forces to the 


various types of particles discussed 
above cannot be understood from 
the standpoint of classical physics; 
that is, the invariability of elemen- 
tary particles in the Newtonian 
force picture of our material world 
is no longer accepted. The clear 
distinction between a particle and 
the force which acts upon it now 
has no meaning, since the elemen- 


_tary particles themselves produce 


the fields by which they interact 
with other particles. Such transfor- 
mations as that of a neutron chang- 
ing to a proton, with the emission or 
absorption of mesons by the nuc- 
leus, require treatment with quan- 
tum mechanics. 

It has seemed to Dr. Bruno Rossi 
of the Massachusetts Institute of 
Technology that pi mesons bear 
the same relationship to nuclear 
forces as photons (light particles) 
bear to electronic and magnetic 
forces acting between charged par- 
ticles, with the collision of a meson 
and an atom being comparable to 
the Compton effect. Dr. Max Born, 
widely known in the field of quan- 
tum mechanics, has indicated that 
particles may be classified accord- 
ing to their permanence or accord- 
ing to their mass, but questions 
whether there is reason for having 
only these particular masses and 
whether there is any relationship 
between mass and stability. 

According to Born, “A future 
theory must be unitary in a very 
wide sense; it must connect all the 
present theories of particles and 
their interactions in a single ra- 
tional system.” Dr. Rossi has stated, 
“Common sense warns us that the 
properties of complex systems, for 
example those that form a living 
cell, may well be more than the 
sum of the properties of their ulti- 
mate constituents; it is neverthe- 
less true that, since all matter is 
an aggregate of protons, neutrons, 
and electrons, an understanding of 
the properties of these elementary 
particles is a prerequisite to the 
understanding of the properties of 
matter.” 


(For an informative account of 
classical and quantum field theory, 
see the April Scientific American 
article by Freeman J. Dyson, Cor- 
nell professor of physics noted for 
work in quantum mechanics.) 
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A NEW RELAY RECORD 


Retays—which are high-speed switches—are the 
nerve centers of the dial telephone system. Ina split 
second, they set up a connection and then are off 
to direct the next call. In a large city, more than 
1000 relays are used every time a number is dialed. 


Now a new wire spring relay—devised by the 
Bell Laboratories —is at work. With only 11 instead 
of 70 parts, it is twice as fast, uses less power, and 
costs less to make and maintain than its predecessor. 


Result: calls go through faster and switching is done 
with less equipment. 


Men and women of the Bell System —in oper- 
ating, manufacturing and laboratory work—con- 
tinually seek new ways to improve telephone service. 
Qualified engineering graduates can find well-paid 
and interesting careers in the telephone business. 
Your placement officer can give you details about 
opportunities for employment in the Bell System. 


BELL TELEPHONE SYSTEM 
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Penetration Factors in Metallic Arc Welding 


By ROGER C. WAUGH, MetE ’54 


and OTTO P. EBERLEIN, MetE ’54 


Metallic arc welding was first 
practiced in 1889, shortly after the 
invention of the arc lamp. Since 
then, there have been many major 
developments which have broaden- 
ed the scope of metallic arc weld- 
ing and indicated the broader po- 
tentialities of this method of join- 
ing metals: the manufacture of 
welding generators having more 
stable output, the development of 
the coated electrode for providing 
sound weld metal having more 
desirable mechanical properties, 
and the introduction of alter- 
nating current welding equipment. 
Unfortunately, research has lagged 
behind many empirical achieve- 
ments because of ignorance of some 
of the basic mechanisms of the pro- 
cess. 


More complete knowledge of arc 
characteristics and the factors gov- 
erning arc force and the depth of 
weld penetration will allow a more 
complete understanding of the be- 
havior of electrode coating com- 
ponents, and perhaps lead to the 
design of more efficient and eco- 
nomical electrodes. 


Often welding operators desire 
electrodes that produce welds 
having a minimum of penetration 
into the parent metal, or electrodes 
with which they are able to obtain 
deep penetration in thick metal 
sections. It is with the hope of con- 
tributing to the theoretical under- 
standing of this mechanism, and 
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Fig. 1. Diagram of metallic arc welding, including illustration of barrel length and 
penetration. 


with an awareness of the fact that 
future improvements will to a large 
extent depend upon the progress 
of research that the work described 
in this paper was undertaken, 


Purpose 


The aim of this investigation was 
to determine the factors controlling 
the penetration of various arc weld- 
ing electrodes, and the reasons for 
the differences in penetration real- 
ized with different electrodes. Pen- 
etration, or depth of fusion, is the 
distance from the original surface 
of the parent metal to that point 
at which the fusion ceases. (See 
Figure 1) 


TABLE 1 





Current & 


Electrode Polarity 


Weight in grams of particles retained on screens, in mesh. 
18 30 50 70 100 200 200+ 





2.3036 
2.1316 
5.3161 
3.8371 
1.6137 
1.9105 


£6010 DC, Reverse 
E6011 DC, Reverse 
E6012 DC, Straight 
E6013 DC, Straight 
E6011 AC 
E6013 AC 


3.1697 
2.0360 
4.6002 
3.5008 
1.7169 
1.1036 


1.7020 0.3624 
1.3612 0.7791 
3.6324 0.6313 
1.2529 0.8891 
1.3204 0.5606 
0.8670 0.2260 


0.0917 0.0337 
0.2013 0.0631 
0.1303 0.0063 
0.4600 0.0875 0.0042 
0.2136 0.0712 0.0039 
0.1131 0.0417 0.0131 


0.0030 
0.0420 
0.0020 
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The following points were in- 
vestigated as being potential in- 
fluencing factors: 

1. Size distribution of the particles 
transmitted through the arc. 

2. Throwing-power of the elec- 
trode. In this paper throwing- 
power is defined as the force 
with which the particles are 
transmitted through the arc. 

Effective barrel length of the 

electrode, where the effective 

value is defined as the distance 
from the tip of the electrode 
coating to the tip of the core 

rod. (See Figure 1) 


Equipment 


The details of the apparatus used 
to measure electrode throwing- 
power are shown in Figure 2. The 
two steel plates containing 14, %, 
and 1% inch diameter colinear holes 
were spaced 3 inches apart, and 
were fastened to a standard which 
was electrically connected to the 
welding generator. Welding was 
done in the overhead position, weld- 
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Fig. 2. Schematic diagram of apparatus 
used for measuring electrode throwing 
power. 


ing on the bottom of the lower 
plate, passing over the drilled hole, 
and allowing the weld metal parti- 
cles to be projected through the 
holes. The function of the upper 
plate was to block all particles pass- 
ing through the hole in the lower 
plate which did not have a vertical 
trajectory. In this manner, an indi- 
cation of directionality of the par- 
ticle stream could be obtained from 
photographic exposures made while 
the electrode was traversing the 
hole in the lower plate. The scale 
behind the apparatus was used to 
measure the maximum height of 
rise of the particles. The scale lines 
were 4 inches apart. A glare shield 
was found necessary to minimize 
the stray light in the room and to 
keep direct light from the are from 
the eyes of the observer and the 
camera used to record the trajec- 
tory and maximum height attained 
by the vertically rising particles. 
Measurements of electrode pen- 
etration were made with a Brinell 
microscope, after the weld sections 
had been polished and etched. This 
microscope was also used to measure 
the characteristic barrel length of 
each electrode. 
Experimental Technique 
The following 14 inch electrodes 
were chosen for investigation as pos- 
sessing inherently different penetra- 
tion characteristics and being in 
common commercial use: 
AWS-ASTM Current and 
Classification No. Polarity utilized 
E6010 D.C., Reverse 
E6011 D.C., Reverse 
E6012 D.C. Straight 
E6013 D.C., Straight 
E6011 AX. 
E6013 A.C. 
The first phase of this investiga- 
tion was the study of particle size 
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distribution of metal particles pro- 
jected from the welding electrode, 
but not allowed to become part of 
a weld. Weld passes. were made 
along the edge of a steel plate, so 
that many metal particles passed 
by the edge of the plate to be col- 
lected in a pan of water. These par- 
ticles were dried, screened, and 
weighed. Plots of cumulative weight 
percent retained versus mesh size 
were then made for each electrode. 

The average height of the verti- 
cal trajectory of weld metal par- 
ticles observed in the overhead 
welding test was utilized in the 
second phase of the investigation 
as a means of estimating the throw- 
ing-power of each electrode. Pre- 
liminary passes indicated that the 
4,-inch diameter hole was the most 
satisfactory to use. Overhead passes 
were made across the hole in the 
lower plate at approximately con- 
stant arc length and rate of pass 
for each electrode. The trajectory 
of the vertical particles passing 
through both holes was recorded by 
a camera using a time exposure. The 
average height of rise of the par- 
ticles observed for each electrode 
could then be calculated utilizing 
the background scale on the film. 

The last factor investigated was 
the barrel length of each electrode. 
In this step a pass in the vertical 
position was made across a steel 
plate at approximately constant 
arc length and rate of travel. The 
resultant barrel length was deter- 
mined using a Brinel! microscope. 
Four passes were made for each 
electrode, apd the average value cal- 
culated and tabulated. 


Since complete information con- 
cerning the depth of weld pene- 
tration to be expected from the 
electrodes under study was unavail- 
able, an independent method of de- 
termining the relative penetration 
of each electrode was utilized. Beads 
were deposited by each electrode on 
a flat plate at a current of 100 
amperes, a constant arc length of 
3/16 inch and electrode travel rate 
of fifteen inches per minute. Each 
weld was sectioned and lightly etch- 
ed with a solution of 50% nitric 
acid. The depth of the weld de- 
posit was determined by a Brinell 
microscope. 


Evaluation of Experimental Results 


The particle size distribution for 
each electrode is given in Table 1. 
From this screen analysis, a par- 
ticle size distribution curve for the 
electrodes studied was drawn. 
(See Figure 3.) The range is sur- 
prisingly narrow, so much so that 
it can be postulated that all elec- 
trodes may yield the same particle 
size distribution of the metal trans- 
ferred through the arc. 

It is well known that the parti- 
cles transferred through the arc are 
spherical in shape and that the 
slag is transferred as an external 
coating on the spheroids.? 

It should be emphasized that this 
particle size distribution is not for 
particles of pure metal; the E6012 
and E6013 electrodes produced a 
thicker coating of adherent slag 
on the particles than did the E60- 
10 and E6011 electrodes. It is clear, 
therefore, that the actual metal 
transfer per weight of material 
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Fig. 3. Particle size distribution range for all electrodes tested. 





transported through the arc will be 
less for the E6012 and E6013 elec- 
trodes. 

This idea would then tend to 
introduce doubt as to the validity 
of the postulate that the particle 
size distribution for metal transfer 
through the arc is equivalent for 
all electrodes. The weight ratio of 
slag deposited to metal transferred, 
however, is sufficiently small, even 
for the E6012 and E6013 elec- 
trodes, that the variation in slag 
produced should not invalidate the 
original postulate., 

Comprehensive investigation of 
the relation of particle size to par- 
ticle velocity for the E6010 elec- 
trode has been conducted.’ Larson 
found that for large particles of 


TA 


Current & 


Electrode Polarity Depth, mm 


BLE 2 


* Experimental 


tribution between large and small 
particles requires a particle size 
distribution favoring large particles. 

The experimental data on the 
depth of penetration, shown in 
Table 2, are in relative agreement 
with the values of penetration re- 
ported in the literature. The fact 
that the maximum width of the 
zone of fusion decreases with in- 
creasing barrel length is entirely in 
accord with earlier belief, for the 
barrel effects a directionality on 
the particle stream. 

It was also found that the depth 
of penetration varied inversely with 
the barrel length. The E6010 elec- 
trode produced the greatest pene- 
tration. The barrel in this electrode 
was non-existent. In fact, the tip 


Ave. Barrel 
Depth, mm, 


** Literature 


Width, mm Depth, mm 





E6010 
E6011 


DC, Reverse 1.30 
DC, Reverse 0.21 
E6012 DC, Straight 0.36 
E6013 DC. Straight 0.11 
E6011 AC 0.48 
E6013 AC 0.27 


6.76 J —1.38 
2.71 0.69 
4.64 —0.01 
1.26 1.05 
6.03 ; 0.47 
2.96 : 1.49 





*Experimental Values: Bead made on flat plate at current of 100 amperes, electrode 
travel rate of 15 inches per minutes, and using 1/8 inch electrode at a 3/16 inch arc 


length. 


**Literature Values: From the Welding Encyclopedia, 12th edition; values are for 


the penetration of fillet welds made in 
5/32 inch electrodes. 


steel, about 0.01 inch in diameter, 
moving through air at room tem- 
perature, the friction in the air 
becomes almost negligible compared 
to the retardation due to gravity. 
For particles 0.001 inch in diameter, 
however, the retardation due to 
friction becomes much larger than 
that due to gravity. To reach a 
given height a small particle must 
have a higher initial upward velo- 
city than a large particle. In gen- 
eral, the smaller particles had the 
higher velocities, and thus both 
large and small particles were found 
at all heights. 

It is to be noted from Figure 3 
that 80-90°% by weight of the par- 
ticles are 0.01 inch or larger in di- 
ameter. 

This study suggests the value of 
further velocity distribution inves- 
tigation and its subsequent cor- 
relation with particle size analy- 
sis data to attain optimum weld- 
ing efficiency. For example, to 
achieve optimum electrode perfor- 
mance in an electrode exhibiting a 
narrow range of initial velocity dis- 
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the flat position on 3/8 inch 1020 steel with 


of the core rod protruded past the 
tip of the coating. This condition is 
listed in Table 2 as a negative barrel 
length. The results obtained in the 
effect of barrel length on penetra- 
tion may be surprising, for it would 
be logical to assume that the ef- 
fect of the barrel in directing the 
particle stream would be greater 
in the longer-barrelled electrodes, 
and that these electrodes would de- 
Fig. 4. Typical photograph showing results 
of throwing power test. The maximum 
height obtained by the observed particles 


has been emphasized for clarity in re- 
production. 


liver more heat and a greater par- 
ticle weight in a limited area (such 
as the space between the edges 
of two plates to be welded) than 
would a short-or negative-barrelled 
electrode. Indeed, part of this as- 

sumption is borne out by Table 2, 

which shows decreasing width of 

bead with increasing barrel length. 

In an attempt to explain this para- 

dox of decreasing depth of penetra- 

tion with increasing barrel length, 
two postulates are advanced as pos- 
sible controlling factors.‘ 

1. The particles thrown into the 
weld region strike the weld piece 
with less force from a long-bar- 
relled than from a 
short-barrelled one. 


electrode 


A long-barrelled electrode de- 
velops less heat at the weld 
region than a_ short-barrelled 
one, and thus operates with the 
weld region at a lower tempera- 
ture. Since the metal in the 
weld region has a higher surface 
tension at the lower tempera- 
ture, the arc blast produces a 
shallow crater. The result of 
this combination of effects is a 
shallow penetration with the 
long-barrelled electrodes. 

It cannot be assumed that all 
electrodes which exhibit the same 
average barrel length will produce 
the same depth of penetration. The 
composition of the coating must be 
considered, for the coating produces 
the barrel of which we speak. Minor 
base constituents will have a 
striking effect on the depth of pen- 
etration without markedly affecting 
the barrell length. The refractory 
tendencies and binder properties of 
each coating would provide an in- 
teresting study for correlation with 
penetration and effective barrel 
length. 

Figure 4 is an example of the 
photographs taken to measure the 
throwing-power of each electrode. 
The maximum height attained by 
any particle is a function of its 
initial velocity and size, as pre- 
viously noted. Since both of these 
are variables, the observed particle 
spread is to be expected. 

Table 3 shows the relation be- 
tween electrode throwing-power and 
penetration. The data taken show 
that throwing-power varies in- 
versely with penetration. From 
these observations, it should be 
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TABLE 3 


Current & 


Electrode Polarity 


Average height of rise of 
particles observed, inches 


penetration, mm 





E6010 DC, Reverse 


E6011 DC, Reverse 
E6012 DC, Straight 
E6013 DC, Straight 
E6011 AC 
E6013 AC 


concluded that the first postulate 
advanced above is untrue, and that 
particles from electrodes of long 
barrel length are thrown against 
the immediate weld region with 
more force than those from short- 
barrelled electrodes. 

This leaves only the postulate 
of lower penetration with lower 
temperature to be considered. This 
fact has been established through 
experiment and experience—E6012 
and E6013 have long been known, 
and were designed, as “cold” elec- 
trodes, producing a high, narrow 
bead with low penetration. The 
factor responsible for the shallow 
penetration of these electrodes is 
obviously the lower heat generated 
at the weld region by these elec- 
trodes. This fact has been suspected 
and partially proved by earlier ex- 
perimentation.® It is now seen to 
be the controlling factor in penetra- 
tion differences for all electrodes— 
producing shallow or deep penetra- 
tion despite the increase or decrease 
in throwing-power of the electrode. 
The true import of heat considera- 
tions in the explanation of penetra- 
tion was not realized previously 
since the effect of varying barrel 
length was not considered. In turn, 
an explanation of the variation in 
heat produced from electrode to 
electrode must be based on the 
coating of the electrode and the in- 
herent barrel length. 

E6012 and E6013 electrodes were 
tested with alternating, as well as 
direct current. The behavior re- 
garding the correlation of barrel 
length, throwing power, and pene- 
tration is similar to that of the DC 
group. One should not attempt 
direct comparison between the 
groups because the basic me- 
chanisms of metal transfer through 
the arc are somewhat different for 
alternating as compared to direct 
current.’ 

Note should be made of the dif- 
ferent electrode coatings used in 
this experiment, because their com- 
position differences produced varia- 
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5.5 1.30 
14.5 0.21 
9.0 0.36 
17.0 0.11 
13.0 0.48 
16.0 0.27 


tions in both throwing-power and 
barrel length. 

The high potassium coatings evi- 
dently were the more refractory, 
maintaining the longer barrel and 
retaining greater amounts of arc 
heat than did the high sodium coat- 
ings. The high titania coatings slag- 
ged more rapidly than the high cel- 
lulose ones, which depend on the 
production of a controlled atmos- 
phere to protect the molten metal.* 

The discussion of heat, force and 
penetration has been reduced to its 
simplest terms in an effort to gain 
a working knowledge of the basic 
principles and problems of the elec- 
tric are process. Before a rigorous 
investigation could be made on the 
physical laws governing the pheno- 
mena reported herein, further work 
would have to be done on such fun- 
damental problems as determina- 
tion of arc and crater temperature, 
arc blast force, and coating be- 
havior. Full utilization of the arc 
welding process can only be achiev- 
ed by attaining a clear insight of 


its basic principles. 
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HOW TO DESIGN 
PRODUCTS TO SAVE 
MATERIAL AND COST 


Moet products can be built stronger, 
more rigid with welded steel con- 
struction than possible any other way. 
Steel is 3 times stronger and twice as 
rigid as traditional gray iron. As a result, 
usually less than one-third the actual 
weight of metal is required. 

Pound for pound, steel sells for a third 
of what gray iron costs at the cupola. This 
lower cost per pound plus fewer pounds 
needed to carry equivalent load means 
that initial material costs can be cut as 
much as 85%. of prices charged for cast- 
ings alone to which fabrication, of course, 
must be added, 

In addition to its inherent superior 
physical properties, steel is easily formed 
to efficient engineering shapes such as I 
beams and channels. Thin wall structural 
sections are possible by concentrating 
material at outer edges in load carrying 
members where each pound of metal does 
the most good. When steel is utilized to 
the fullest, a product of welded construc- 
tion generally can be manufactured for 
half ie cost. 

The examples show how a typical ma- 
chine part was changed over from cast 
iron to welded steel construction. The 
cost saving of 50% resulted from less 
material and expense by eliminating sev- 
eral machining operations such as mill- 
ing and drilling. Cleaning and painting 
operations in the former cast design were 
also avoided. The new welded steel base 
is both stronger, more rigid and has a 
clean streamlined appearance to improve 
selling appeal. 

Latest information on designing struc- 
tures to save steel and lower cost is pre- 
sented in 1200 page “Procedure Hand- 
book of Arc Welding Design and Prac- 
tice”. Price only $2.00 postpaid in U.S.A. 


Original Cast Con- 
struction required 
41% more ma- 
terial. Heavier 
weight increased 
handling costs in 
manufacture, 
shipment a: 
installation. 


Present Design in 
Steel cut produc- 
tion cost 50% 
..» New design 
is actually 
stronger, more 
rigid than orig- 
inal. Modern 
appearance 

has greater 
selling ap- 

peal. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 


25 





CORNELL SOCIETY 
OF ENGINEERS 





107 EAST 48TH STREET 
KARL J. NELSON, Ch.E. 39, President 


1952-53 
321 North Avenue East, Cranford, N. J. 


NEW YORK 17, N. Y. 


THOMAS W. HOPPER, MLE. '29, Executive Vice-Pres....1700 Sansom St., Phila. 3, Pa. 


WALTER M. BACON, E.E. ’30. 


Recording Secretary and Secretary-Treasurer 


510 East 84th Street, New York 28, N.Y. 


Philadelphia Branch 
SEABURY S. GOULD, Vice-President 


New Jersey Branch 


2099 North 63rd St., Philadelphia 31, Pa. 


’ 


JOHN WEIKERT, Ch.E. '42, Vice-President ....714 Woodland Avenue, Westfield, N. J. 


Detroit Branch 
PHILIP J. KENT, MLE. 14, Vice-President ..... 


St. Louis Branch 


....P.O. Box 1919, Detroit 31, Mich. 


SHURLY R. IRISH, M.E. ’18, Vice-Pres. ....307 South Gore Ave., Webster Groves, Mo. 


Chicago Branch 


WILLIAM J. MAUER, C.E. ’09, Vice-Pres. ....503 North LaSalle St., Chicago 10, III. 


New England Branch 
HENRY GALLY, JR., C.E. ’34, Vice-President 


14 Ingersoll Road, Wellesley, Mass. 


Honorary President; S. C. Hollister, Dean of the College of Engineering 


Honorary Vice Presidents: 


C. R. Burrows, Director of the School of Electrical Engineering 
N. A. Christensen, Director of the School of Civil Engineering 


H. J. Loberg, Director of the Sibley School of Mechanical Engineering 
F. H. Rhodes, Director of the School of Chemical and Metallurgical Engineering 
W. R. Sears, Director of the Graduate School of Aeronautical Engineering 


L. P. Smith, Director of the Department of Engineering Physics 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish closer relationship between the college and the alumni.” 





I have just returned from a company-sponsored tech- 
nical meeting lasting several days. Here the research and 
development organization reported on the progress and 
results of a large number of projects. It is one of the 
effective means used to coordinate large development pro- 
grams and to acquaint the manufacturing, sales, and 
management groups with new developments so that they 
can be applied commercially at the proper time. Through 
formal and informal discussions of each topic, a wide 
range of views is obtained from all of the groups attend- 
ing. 

In view of the diversity of topics discussed and the 
broad representation from most segments of a large com- 
mercial enterprise, this meeting afforded the occasion to 
reflect on the many opportunities available in business for 
persons with technical training. Engineers were designing 
and operating small scale laboratory units, interpreting 
the results therefrom, and guiding subsequent experimen- 
tal programs. Others were concerned with testing and 
evaluating new products or improving existing products. 
Still others were designing commercial scale equipment 
and machines, devising optimum operating procedures and 
conditions, as well as estimating investments and operat- 
ing costs. Some are engaged in working with equipment 
manufacturers and with construction forces. 

In the manufacturing groups there were engineers 
present whose responsibility would be to operate new 
processes, or to maintain the equipment in top operating 
condition. Still others were responsible for mauafacturing 
costs in advising management on the specific utilization of 
new processes and how they should be operated as eco- 
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nomic factors change. Sales also has its engineers. Here 
we find technically trained personnel in market research, 
market development, and technical sales. They know well 
the product and its competition. In addition, they must 
acquaint and assist customers to use new products in the 
optimum manner. Sometimes this involves pointing out 
changes in a customer’s manufacturing operation or en- 
couraging him to do application research along promising 
avenues. Other engineers are devoting their energies in 
solving distribution problems and in devising marketing 
techniques. 

The growing use of engineers in management is also 
apparent. The engineer’s background and training is in- 
valuable in reaching business decisions. As in straight 
technical work, the characteristics of clear thinking, ob- 
jectivity, practical imagination, effective expression, and 
cooperative effort underlie successful business today. 

The technically trained person is a true pioneer of 
today. Land frontiers to conquer are diminishing rapidly, 
but in the scientific field the systematic investigation of 
one problem normally uncovers several new possibilities 
and opportunities. The more one examines and tests, the 
more the opportunity for further discovery grows. The 
problems, however, become progressively more complex, 
and accordingly, the engineer of tomorrow must be more 
highly trained than the engineer of today. On the other 
hand, the competent engineer has great opportunities for 
professional accomplishment, personal satisfaction, and 
advancement. 


K. J. NELSON 


THE CORNELL ENGINEER 














ALUMNI 









NEWS 








Mrs. Morgan Barney (nee Nora 
Blatch), C.E. ‘05, is doing contract- 
ing work in Greenwich, Connecti- 
cut. She was the first woman to 
graduate from Cornell with an 
engineering degree. She worked 
for the American Bridge Company 
after her graduation. 


William Gaston Christy, M.E. ‘11, 
is director of New York City’s 
Smoke Control Bureau. Prior to this 
he helped organize the St. Louis 
Citizens Smoke Abatement League, 
becoming its executive secretary. 


William Gaston Christy 









He has been active in local and 
national affairs of the A.S.M.E., 
while doing considerable consult- 
ing engineering work in air pol- 
lution control from Connecticut to 
Texas. 


Howard S. Rappleye, C.E. ‘14, 
has recently announced his retire- 
ment from the United States De- 
partment of Commerce Coast 
and Geodetic Survey. He was a 
chief in the Section of Leveling, Di- 
vision of Geodesy. During his 36 
years with the Bureau, he has been 
the author of many Coast and 
Geodetic publications. His affilia- 
tions with many scientific organ- 
izations include the A.S.C.E., Ameri- 
can Society of Photogrammetry, 
Society of American Military Engi- 
neers, Washington Academy of Sci- 
ences, and the Washington Society 
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of Engineers. Mr. Rappleye resides 
at 6712 4th Street, N.W., Washing- 
ton 12, D.C. During his retirement 
he plans to continue performing 
research on various aspects of his 
present work. 


Edwin C. Smith, M.E. ‘17, presi- 
dent of L. C. Smith and Corona 
Typewriter Inc., was elected to the 
New York State Board of Regents 
on February 24. 


Haig K. Shiroyan, E.E. ‘25, has 
been re-elected for a five-year term 
on the board of trustees of the 
Queens Borough Public Library. He 
is secretary of the Alumni Associa- 
tion of Metropolitan New York, 
and resides at 46-46 159th Street, 
Flushing, New York. 


Moorhead Wright, Jr., E.E. ‘27, 
has left the Hotpoint Company, 
Chicago, Illinois, to join the man- 
agement consultant services of 
General Electric Company, 570 
Lexington Avenue, New York City. 


Arve S. Wikstrom, C.E. ‘29, is the 
contractor for the four mile stretch 
of the 500 million dollar New York 
Thruway which will surmount the 
Montezuma marshes north of Lake 
Cayuga. 


Lewis M. Leisinger, C.E. ‘31, is 
now operations manager for Shell 
Oil Company, Detroit Marketing Di- 
vision. He was formerly superin- 
tendent of operations. He resides 
at 405 McKenley Avenue, Grosse 
Pointe, Michigan. 


Henry P. White, B.S.A.E. ‘34, chief 
engineer of the H. P. White Com- 
pany, reports that he has settled 
in Maryland permanently and has 
opened a development engineer- 
ing laboratory in Bel Air. 


Jimmie W. Killian, B.E.E. ‘42, 
Ph.D., physicist in exploration and 
production research for the Shell 
Development Company and _ his 
wife, the former Junerose Kuchler, 
have announced the birth of their 
third son. They are now living in 
their home at 4049 Woodshire, 
Houston 25, Texas. 











Herbert C. Bostwick, M.E. ‘34, is 
engineering director for the Flight 
Research Department of the Sperry 
Gyroscope Company. Previously he 
had been with the Ithaca Gun 
Company. He has published several 
articles in aviation magazines, in- 
cluding a recent one on “Flight Re- 
search.” Bostwick has been active 
in the Institute of Aeronautical Sci- 
ences and the National Aeronauti- 
cal Association. 















David F. Woods, B.M.E. ‘48, has 
recently joined the staff of the Los 
Alamos Scientific Laboratory. He is 
working in the Weapons Division. 
He and his wife live at 2013-A 
22nd Street. 











Julius C. Westmoreland, B.M.E. 
‘48, has joined the staff of the 
National Bureau of Standards 
capacity, density and fluid meters 
section, and is now a supervisory 
physicist. He is a member of the 
Cornell Society of Engineers. 


















Dwight B. Ranno, M.E. ‘20, is a 
mechanical engineer with the 
Atlantic City Electric Company, and 























Dwight B. Ranno 






is superintendent of the Deepwater 
Plant, which is near the Delaware 
Memorial Bridge at the end of the 
New Jersey Turnpike. 
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Mixed Flow Pumps 


SIZES 12° to 60” dia. Discharge 
CAPACITIES: 3,000 to 150,000 GPM. 


For dry dock unwatering, condenser and evaporator 
circulating, sea water processing — for practically every 
naval pumping service — you'll find that a Morris Mixed 
Flow Pump handles the job efficiently, quietly, dependably. 

Liquids are directed to the impeller eye without the use 
of troublesome guides or diffusion vanes. The simple design 
of the casing permits free, smooth flow with minimum 
eddying and turbulence. 

Built in both horizontal 
and vertical types. Write for 
Bulletin 178. , 


@ Typical Morris 
54” Vertical Mixed 
Flow Pump designed 
for 130,000 gpm. 





PORTABLE HYDRAULIC DREDGES 


. . » for dredging filled-in harbors, etc. Individually 
designed and built by Morris. Ask for Bulletin 177. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
Branch Offices in Principal Cities 


Ceutrifugal Pumped 





Lieutenant Prentice Cushing, Jr., 
B.E.E. ‘44, is anticipating release 
from Navy duty in April. He, his 
wife and son are living temporarily 
at 41 Allen Drive, Naval Base, 
South Carolina. 


Shih-Tsung Sang, M.S. in Eng. 
‘45, an industrial design engineer, 
has begun the first planting of 
Chinese water nuts on a large 
commercial scale on a twenty-nine 
acre tract near Savannah, Georgia. 
Formerly imported from China, 
these nuts are a great delicacy 
which has been removed from al- 
most all restaurants because of the 
disturbed conditions in the Orient 
in the last decade. He has named 
his enterprise The Lotus Farm, Inc. 


Robert Heider, B.S. in E.E. ‘46, is 
an instrumentation engineer with 
Republic Aviation Corporation, 
Farmingdale. He and his bride, 
the former Lorraine Hatfield, live 
at 35 Miller Place, Hempstead, 
Long Island. 


John K. Davidson, B.Ch.E. ‘48, 
was one of the few men to be 
given the annual Charles A. Coffin 
Award by the General Electric Com- 
pany for outstanding work done 
during the year 1952. In 1952 the 
award was given to only forty 
members of the organization. 


Frederick M. Mitchell, B.S. in E.E. 
‘48, has begun work as treasurer of 
Jenson and Mitchell, Inc., of New 
Jersey. He recently married the 
former Ruth E. Morrison. They re- 
side at 445 Morris Avenue, Spring- 
field, New Jersey. 


Gerald C. Kinne, B.M.E. ‘52, has 
been transferred from the Aber- 
deen Proving Grounds to Sandia 
Base, Second VHASG, P.O. 5500, 
Albuquerque, New Mexico. 


Robert L. Myers, B. Arch. ‘50, 
has been awarded one of. the 
eleven Rome Prize Fellowships for 
October, 1953. He won the Ameri- 
can Institute of Architect’s Medal 
for the all-around record in his 
class at Cornell and holds the de- 
gree of master of architecture from 
Harvard University. He is now with 
the Architects Collaborative, Cam- 
bridge, Massachusetts. 


THE CORNELL ENGINEER 











SYNTHANE- out of sight, but in the picture 


Whenever you turn on television you are 
using a little-seen, but essential, material 
called. Synthane. 

Synthane is a laminated plastic of mul- 
tiple virtues, which recommend it for 
many jobs in television. 

Synthane is an excellent insulator, lam- 
inable with metal, hence, a good base for 
space-reducing ‘“‘printed’’ circuits. 
Synthane is notable for low power factor, 
low moisture absorption, and ease of fab- 
rication, three properties desirable for 
radio and television insulation. Synthane 


Syrthane-one of, industujs wrseen essentiols [SYNTHANE] 


LAMINATED PLASTICS 


baie 
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plays a supporting part in many behind- 
the-screen and behind-the-camera 
applications. 

Synthane is also light in weight, strong, 
vibration absorbing, chemically resistant, 
high in dielectric strength, dimensionally 
stable, heat resistant to about 300°F. 

There may be a place for Synthane in 
your product. To find out more about 
the possibilities of Synthane for your pur- 
pose, write for the complete Synthane 
Catalog. Synthane Corporation, 42 River 
Road, Oaks, Pennsylvania. 





Synthone laminated plastics are pro- 
duced under heat ond pressure from 
laminations of resin-impregnated ma- 
terials such os paper, fabric, glass 

bestos, etc. Synthane plastics 


cloth, ¢ y 
are available in sheets, rods, tubes, 
and fabricated or molded parts, Each 
of the many Synthane grades has a 
combination of useful properties. 
Synthane in Television... 
- A-Television 
camera ports 
BTelevision 
receiver print- 





ed circuits — 
metal foil on 
Synthane 
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engineers. 


Each year the various schools of engineering get 
together to put on a vast display of engineering demon- 
strations and exhibits. They are designed to acquaint 
the non-engineers at Cornell and the many sub-frosh 
visiting the University with the activities of its engi- 
neering students. This year Engineer’s Day occurred 
on April 24, and, as last year, the College of Archi- 
tecture joined in to add its own exhibits to the dis- 
play. Kimball-Thurston Hall, the new materials testing 
laboratory, also celebrated its first E-Day. 

Engineer’s Day, sponsored by the Cornell Student 
Engineering Council, is organized each year through 
student initiative. For several weeks beforehand, stu- 
dent committees in each of the schools plan and, with 
the help of the faculty, develop all the exhibits, which 
this year numbered over one hundred fifty. Students 


Above: Demonstration of the aerodynamic instability of sus- 
pension bridges. 

Upper left: Display of the Cornell Rocket Society’s experimen- 
tal rocket. 

Middle left: Corliss Steam Engine. 

Lower left: Automatic fire control system. 

Below: Strain gage measures minute deflections of a metal bar. 
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act as guides, demonstrators, and lecturers on the night 
when the exhibits are presented. 

The Cornell Society of Engineers’ award for the 
best exhibit went to the Color Organ, presented by 
the School of Electrical Engineering. The Color Organ 
produces a light whose color and intensity are con- 
trolled by the pitch and loudness of sound fed into 
it. For the demonstration, a phonograph supplied misic, 
and a light, whose color varied with the music, was 
flashed on a screen. The Cornell Rocket Society, which 
was not eligible for the award, received honorable 
mention for its display of an experimental rocket, to 
be test flown later this spring. Honorable mention 
also went to the School of Civil Engineering for the 
best group of exhibits. 


Above: Bending a one-inch wooden beam under controlled 
conditions. 

Upper right: Air Force Crash Truck. 

Middle right: Turret lathe. 

Lower right: Helium cryostat for liquefying helium. 

Below: Backlash of a Tesla Coil. 


Photos by Evan Zelin, Ray Simon and Alan F. Cohen 





























, A Quarter Mile Up 
JOBS ARE BEING ENGINEERED 


Your future lies not in the obvious, the 
complete, the established. It is forming on 
the drawing boards, in the laboratories 
and within the minds of men. 





Don’t look to what is, but to what shall 
be. Fortune comes from the new. 


This Air Force Radio tower, a 1218-foot 
equilateral steel triangle, is the tallest in 
the world; second among man-made 
structures only to the Empire State Build- 
ing. It was designed and fabricated by 
Republic’s Truscon Steel Division. The 
operation of this tower is government 
business. But its stresses and its resistances 
are Republic’s. The engineering of this 
lacy pinnacle will find adaptations in the 
near future. They are being shaped now 
in the metallurgy and design departments 
of Republic. A quarter mile above the 
earth, the steel toys with gales and totes 
an unpredictable burden of ice. And the 
facts of these achievements shall be trans- 
lated by men of your generation into the 
still higher pinnacles of the future. 





Republic’s Truscon Steel Division leads 
the world in radio towers. Republic’s other 
divisions push forward other frontiers. No 
manufacturer makes more kinds of steel, 
nor any better. But the making of steel is 
only one phase of Republic. Our many 
divisions design innumerable products, 
fabricate thousands of items. 





Here lies the new—the realm for young 
men of talent and vision. 











“OWORLD'S WIDEST RANGE OF STEELS AND STEEL PRODI 
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THE SEA IS AN INEXHAUSTIBLE 
SOURCE.OF AN IMPORTANT METAL 


Each cubic mile of sea water contains six million tons 


of MAGNESIUM, the lightweight metal of many uses 


Today, when this nation is confronted with a crisis in our Magnesium is only one of more than 600 chemicals 
supply of many raw materials, it is of immense significance —_ produced by Dow. From Dow’s many rapidly expanding 
that the sea around us contains an almost unlimited supply plants throughout the nation flows an increasing abundance; 
of Magnesium. For Magnesium is light, strong, practical of chemicals and chemical products. Besides Magnesium, 
and versatile—the answer to many manufacturers’ needs. _ghose include Industrial, Agricultural, and Fine Chemicals 


Dow began research on the extraction of Magnesium from _ a8 well as Plastics. 

brine over forty years ago. In 1941, at Dow’s Freeport, Dow’s Booklet, “Opportunities with The D 

Texas Plant, the first commercial extraction from sea water Chemical Company,” especially written for 
Oxs- 


was begun. Dow pioneered in the production and develop- Oe those about to enter the chemical profession, is 
* so available free, upon request. Write to THE 


ment of Magnesium and its alloys and remains the leading , DOW CHEMICAL COMPANY. Technical 
producer and fabricator today. Employment, Midland, Michigan. 


you can depend on DOW CHEMICALS 
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Retiring Board Members 


The position of editor-in-chief 
is one which requires a man with 
journalistic experience, administra- 
tive ability, and a good deal of 
diplomacy and tact. To make an 
undergraduate organization operate 
smoothly and efficiently is a dif- 
ficult job indeed, and it takes a 
fellow like Dave Scheraga to do it. 
Always ready with a friendly word, 
a quick smile, and a lot of encour- 
agement, Dave has operated like a 
well-geared machine in promoting 
spirit and results in this year’s staff. 
A graduate of Brooklyn Technical 
High School, where he was a staff 
member of the school paper, The 
Survey. Dave entered Cornell as 
a student in the EE school in Sep- 
tember, 1949. Several years later 
the Industrial and Administrative 
Engineering option offered by the 
ME school lured him into the ranks 
of the mechanical engineers, and 
although he lost a number of credits 
in the change, Dave feels that he 
made a very wise move. 

Dave’s activities on campus indi- 
cate the kind of plugger he is. As a 
reporter for the University Office 
of Public Relations and Informa- 
tion, he covers all Engineering 
School activities. He is a member 
of the Cornell Student Engineering 
Council and was publicity chair- 
man of the 1952 Engineer’s Day 
program. His name is on the rosters 
of Quill and Dagger, senior men’s 
honorary; Sigma Delta Chi, profes- 
sional journalism society; and Pi 
Delta Epsilon, journalism honor- 
ary. 

When Dave graduates, he will 
serve a two year ROTC commit- 
ment with the Air Forces, after 
which he would like to get his mas- 
ter’s degree in Business Adminis- 
tration. His plans after that are less 
definite, but he knows that he 
would like to do techni- 
cal writing, perhaps as a publica- 
tions engineer in the aeronautical 
field. 


some 


One of the men most responsible 
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of the Cornell Engineer 


for improving the CorNELL ENGI- 
NEER in the last few years is Jrwin 
Margiloff, ChemE, ’53. He attended 
Brooklyn Technical High School 
before entering Cornell, joined the 
ENGINEER in his freshman year, and 
worked his way up through assistant 
editor and finally managing editor 
in his fourth year on the staff. 
Through his interest and ability in 
typography, layout, and whipcrack- 
ing, he has introduced many new 
items in these fields into the maga- 
zine. He has also written several 
articles for the magazine, his last 
being an article on beer in the 
March issue, which he entered in 
the Fuertes Public Speaking com- 
petition this year. 

Aside from the ENGINEER, Irwin 
is in the Ordnance section of the ad- 
vanced R.O.T.C., a member of the 


AIChE, and a member of Alpha 


Epsilon Pi. In his fraternity, he was 
secretary for two terms. He is inter- 
ested in music and holds key priv- 
ileges for the music room of the 
Straight. He is also a member of Pi 
Delta Epsilon, journalism honor- 
ary. 

Irwin’s scholastic interests are not 
restricted to chemical engineering; 
he has studied Greek, history, fine 
arts, and the history of the English 
language, and has had courses in 
philosophy and linguistics during 
his five years at Cornell. Consider- 
ing the difficulty of the chemical 
engineering curriculum at Cornell, 
this is certainly an exceptional 
record. He held N. Y. State and 
Cornell tuition scholarships. 

Irwin’s immediate future is dicta- 
ted by his required tour of duty 
with the Army. When this obliga- 

(Continued on page 36) 


Retiring editorial board members pictured are: Irwin Margiloff, Dave Scheraga, and 
Bob Rosenthal. Hank Dimmler is missing. 














MORE AIRCRAFT ENGINES 


bear this emblem than any other 


Wherever you go in the aircraft world, you'll find this emblem—the 
acknowledged symbol of dependability. 

It’s carried by big bombers, medium bombers, light bombers—by all types of 
commercial transports—by flashing jet fighters. In a field where 

only the best is good enough, it stands for outstanding engineering achievement. 
If you would like to work for the company with a future—in an industry 


with an unlimited future—set your sights on Pratt & Whitney Aircraft. 


Aireratt/ 





ORPORATION 


Pi FAST HARTFORD 8, CONNECTICUT USA. 
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Retiring Board 


(Continued from page 34) 


tion is fulfilled, he would like to 
enter some phase of design or de- 
velopment in chemical engineering. 


Bob Stuckelman is one of the 
most versatile students to have 
served on the staff of the ENGINEER. 
His job, that of Illustrations Edi- 
tor, kept him on the run between 
the engravers’ and the office; never- 
theless, he found time to write two 
articles for the magazine, one on the 
co-operative engineering program 
and one on paper-making. 

A graduate of the Bronx High 
School of Bob had no 
special motivation in choosing the 
electrical engineering school; but he 
found 
which he entered his sophomore 
year, very much to his liking. For 


Science, 


the co-operative program, 


two summers Bob worked in Bridge- 
port for General Electric Company, 
and the last summer he spent in 
Fitchburg, Mass. At present, he is 
doing his co-op work at the G. E. 
Electronic laboratory in Syracuse; 
Bob thought he wouldn’t be vio- 
lating any security regulations by 
telling us he is concerned with the 
development of control for a data- 
link system for planes and guided 
missiles. 

Another _ interesting 
Bob’s college life was his participa- 
tion in track, for 
which he won three letters. He held 
the position of president of the 
Cross-Country Club. 

Bob has gained further journal- 
ism experience in his work as photo- 
graphy editor of the Cornell Daily 
Sun, illustrations editor and mag- 
azine editor for two weekend book- 
lets published by Student Council. 
Bob has been given opportunity to 
make use of his talents in Syracuse; 
there he was asked to be editor of 
a company publication. 

Bob’s achievements were recog- 
nized by the men’s honoraries: Red 
Key and Quill and Dagger, the 
latter of which placed him in the 
post of secretary. He is on the roll 
of Mu Sigma Tau, co-op honorary, 
and has joined the social swing of 


the Delta Club. 


phase _ of 


cross-country 


Dick Wambach was a natural for 
the job as business manager, as a 
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Former business board members are: Marv Zevin, Bill Haugaard, Dick Wambach, and 


Dick 


student in administrative engineer- 
ing. His ability in this capacity 
seems unquestioned in view of the 
well-balanced books of which the 
editorial staff know so little. 

A “cum laude” graduate of Kent 
preparatory high school in Con- 
necticut, Dick decided administra- 
tive engineering was the field for 
him, feeling that human relatons 
problems can be solved by engineer- 
ing techniques. His recent election 
to Tau Beta Pi should be indica- 
tive of his qualifications as an engi- 
neer. 

Dick’s have ranged 
from Sage Choir his freshman year 
to the job of skiing instructor, which 
he has held this year. Other sports 
interests include the Cornell Corin- 
thian Yacht Club; he has been on 
the MacMillan Cup racing team 
sent to Annapolis for three years. 
Dick has been an engineering stu- 
dent counci! member and was chair- 
man of the banquet for Engineer’s 
Day last year. 

A member of Alpha Delta Phi, 
Dick has a number of other Greek 
letter affiliations; he belongs to 
Kappa Tau Chi and Pi Tau Sigma 
administrative and mechanical engi- 
neering honoraries, and has been 
treasurer of Pi Delta Epsilon, jour- 


activities 


Gons. 


nalism honorary. 

Dick will be serving in the Army 
Ordnance for two years, but sub- 
sequently hopes to work for a good- 
sized machine industry, in either 
administrative or sales work. New 
England concerns he will consider 
with special interest. 


Hank Dimmler, EE ’54, has been 
active in journalism since he was 
in Upper Darby High School in 
Pennsylvania. Here he was editor 
of his school’s weekly paper. At 
Cornell, Hank served three years on 
the Encineer, his last year as as- 
sistant editor. Hank is also a mem- 
ber of Pi Delta Epsilon, a journal- 
ism honorary. 

Among his other interests and ac- 
tivities, Hank is a member of the 
advanced A.F.R.O.T.C., the Delta 
Club, AIEE, and IRE. He has been 
quite active in his fraternity, Alpha 
Chi Rho, serving as steward last 
year and treasurer this year. 

An interest in electronics lead 
Hank to electrical engineering. He 
spent one summer working for the 
Philadelphia Electric Company in 
a generating station; this summer 
he intends to work for R.C.A. 

(Continued on page 38) 
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The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 
principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally- 
cast-iron pressure pipe are now in service. All of this pipe 
is more uniform in metal structure, in wall thickness, 
and in concentricity, than pipe not centrifugally cast. 

Better production control means better pipe; it re- 
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 


By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, “Facts About Cast Iron Pipe.” 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 


Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 





(CAST IRON PIPE 235.2: 
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As to the future, when he grad- 
uates, Hank would like to work 
in the field of transistor electronics. 
In addition, he hopes to continue 
his writing when he leaves school. 


A publication such as the ENct- 
NEER can’t operate very successfully 
without the aid of advertising, and 
the job of keeping the advertising 
records straight and seeing that our 
advertisers get what they pay for 
is no small one. Dick Gons handled 
this job with the accuracy and 
timing that it requires to insure 
smoothness in the publication proce- 
dure. For this, and for all the other 
work he has done as a member of 
the business board, we are indebted 
to Dick. 

\ graduate of Highland Park 
(New Jersey) High School, Dick is 
following in his father’s footsteps 
as a CE at Cornell, and hopes to 
enter the construction field after 
graduation and ROTC commit- 
ments are behind him. Like so 
many of our retiring board mem- 
bers, Dick is a well-rounded per- 
son with varied interests. He is a 
member of Lambda Chi Alpha fra- 
ternity and Pi Delta Epsilon honor- 
ary. He is also active in CURW and 
the American Society of Civil Engi- 
neers and when he can find time 
likes to try his skill at “cow pasture 
pool,” bridge, and photography. 
Look for the Gons Construction 
Company in your 1960 copy of the 
CorNELL_ ENGINEER. 


As office and circulation manager 
of the Encineer, Marv Zevin has 
contributed much time and interest 
to the magazine. The staff loses two 
of its best informed and most res- 
ponsible members with the retire- 
ment of Marv and his former room- 
mate, Irwin Margiloff. 

A graduate of the Brooklyn Tech- 
nical High School, Marv is one of 
the small number of students in 
the metallurgical curriculum. He 
has few financial worries, having 
won New York State and Cornell 
tuition scholarships, and more re- 
cently, the Foundry Educational 
Foundation scholarship. Scholastic 
matters seem of little concern to 
Marv, whose expressed enjoyment 
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of his fifth year appears quite in- 
consistent with the perennial gripes 
from the halls of Olin. 

Marv’s fraternity, Alpha Epsilon 
Pi, has claimed much of his time 
during his college career with his 
service as Interfraternity Council 
representative and chapter presi- 
dent. He has participated in intra- 
mural basketball and bowling and 
has been a member of groups such 
as the American Society for Metals, 
Al-Djebar, and Pi Delta Epsilon, 
journalism honorary. 

Summer work has given Marv 
ample opportunity for good practi- 
cal experience. He has been with the 
Ford Motor Company, Union Car- 
bide and Carbon Research Labora- 
tories, and the Curtiss-Wright Com- 
pany. Marv is one of the increas- 
ingly scarce species of engineer who 
plans to enter not personnel, or 
management, or sales, but rather 
development work. With his train- 
ing and evident ability, he should 
gain much satisfaction from his 
career. 


Bill Haugaard, the retiring Office 
Manager, will graduate from the 
CE school this June. He does not 
intend to go into civil engineering 
as a profession, though. Instead he 
will study for two more years in 
the Cornell Law School, finishing 
work towards a LLB degree in 1955. 
With a lawyer’s training and a CE 
degree under his belt, Bill expects 
to be well fitted to practice patent 
law, or perhaps straight law or even 
politics. 

While at Cornell, Bill has been 
an active member of the Republi- 
can club; and at present is pledged 
to Phi Alpha Delta legal fraternity. 
He has also worked part time as 
hydrological field assistant for the 
United States Geological Survey. 
For the past five years his summers 
have been spent in clerical work for 
the Long Island Railroad. 

Bill’s home is in Floral Park, 
New York, where he attended 
Richmond Hill High School. His 
career at Richmond Hill furnished 
perfect preparation for Cornell ac- 
tivities. In high school he served 
as president of the Engineering 
Club; in college he is a student of 
civil engineering. In school he was 


advertising manager of the school 
paper; in college, office manager 
of the ENGINEER. But after becom- 
ing thoroughly acquainted with en- 
gineering, Bill discovered it not the 
perfect profession for him. Before 
it was too late, he switched to law 
study, and is now sure he will be 
happier as a lawyer. 


When not engaged in college busi- 
ness, Bill spends much of his time 
keeping up with repairs on his 1930 
Ford. And during leisure time he 
reads, principally history and sci- 
ence fiction. Bill claims his major 
non-professional ambition is that 
some year he may see every Cor- 
nell football game. 


For Bob Rosenthal, high school 
life was a very appropriate prelude 
to his college activities. Having 
been a member of the basketball 
team and photography editor of his 
Long Beach High School year- 
book, he quite naturally has spent 
much of his time in similar work 
at Cornell. He has been on the II- 
lustrations Board of the ENGINEER 
for several years and for a time was 
its only member. For two years, he 
refereed intramural _ basketball 
games; a member of the National 
Association of Approved Basket- 
ball Officials, he has also been 
referee for high school games near 
Ithaca. 


Futher interest in athletics won 
Bob a letter for crew in 1949. He 
counts photography, fishing, and 
tennis among his hobbies and has 
been a camp counselor in the Adi- 
rondacks during the summer. 

Bob’s campus activities have not 
been limited to sports and publica- 
tions. He held forth as the mayor 
of Ithaca in the Octagon Club’s 
"49 show, “Shoot if You Must.” 
Organizations of which he is a mem- 
ber include Kappa Tau Chi, ASME, 
and the Arnold Air Society, which 
he has served as social chairman. 
Bob is in Tau Epsilon Phi frater- 
nity. 

As to scholastic matters, Bob has 
no definite plans at the moment. 
He expects to be serving in the U.S. 
Air Force, which commissioned him 
a second lieutenant last year. 
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THe CORNELL 
SUPERS (NOdROTRON 


New Machine To Be 
World’s Most Powerful 


Scientists at Cornell University 
are constructing what is anticipated 
will be the most powerful synchro- 
tron in existence—a one-billion-elec- 
tron-volt machine opening up a vast 
new field of high-energy research. 

Dr. Robert R. Wilson, director of 
the Cornell Laboratory of Nuclear 
studies, conceived the idea for the 
new super-synchrotron, which is be- 
ing built with funds supplied by the 
Office of Naval Research. 

Basically the new device will be 
a big brother to the university’s 
present 300-million electron-volt 
machine. In synchrotrons, electrons, 
traveling at relatively low velocities 
in a highly evacuated chamber, are 
given a carefully timed “kick” 
which accelerates them to a much 
higher energy level. The beam then 
strikes a target, releasing great 
quantities of gamma rays which are 
used for various experiments. 

In the accelerator, electrons are 
injected into the chamber at low 
energies and accelerated by betatron 
action. They will be injected into 
the new machine from a Van de 
Graff generator with a much higher 
initial energy—two million electron- 
volts—and synchrotron action will 
take place during the entire cycle of 
operation. 

The new method of injection, 
coupled with painstaking magnet 
design and construction, will make 
possible a magnet weighing only 20 
tons as compared to 80 tons for the 
present one. Dr. Wilson explained 
that the higher the initial energy of 
the electrons and the more critical 
the “focusing” of the electron beam, 
the smaller the magnet can be. 

A conventional electro-magnetic 


MAY, 1953 





focusing system is being contem- 
plated, but this may be replaced by 
a new system, called “strong focus- 
ing,” recently developed at the 
Brookhaven National Laboratory, 
Long Island. 

Work on the machine has pro- 
gressed rapidly since the project 
began last August. Assembly opera- 
tions are already under way. 

To speed construction, the vari- 
ous components were fabricated by 
several industrial concerns and the 
Brooklyn Navy Yard, which pro- 
duced the four 2-ton base segments 
supporting the machine. The mag- 
net itself will consist of four quad- 
rants, each with a radius of 12% 
feet, and four straight sections, each 
four feet long, which will fit be- 
tween the quadrants. 

Overall diameter of the magnet 
will be about thirty feet. Cross sec- 
tions will be “C” shaped, the ac- 
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celerating chamber sitting in the 
“C”. The pole pieces weigh one ton 
each. 

Tight design specifications are 
largely responsible for the machine’s 
high energy-to-weight ratio. Tol- 
erances on the heavy base sections 
were no more than a few thous- 
andths of an inch in twenty feet. 
New tools had to be developed in 
order to attain the desired accura- 
cies. 

The new synchrotron will sit be- 
side its smaller brother in the same 
room and will utilize the auxiliary 
equipment of the present magnet, 
including power supply, instruments 
and controls. 

When put into operation this 
spring, it is hoped that it will pro- 
vide the key to the production of 
new kinds of artificial mesons per- 
mitting new studies of the inner 
mysteries of the atom. 


Cornell’s new billion-electron-volt particle accelerator. 





Faculty Profile 


Professor Michel G. M 


Electrical engineering graduates 
of thirty years ago will recall the 
arrival of Michel G. Malti as a 
graduate assistant in the school. 
Ever since, he has been associated 
with Cornell as student, instructor, 
and now full professor. And all the 
while he has been making friends 
among the student body, both in 
and outside the EE school. His 
friends among the “young people” 
of years ago still visit him or write 
him of their jobs, their advance- 
ment, or their weddings and _ chil- 
dren. It makes Professor Malti 
proud and happy to be remember- 
ed by his “young people,” for he 
takes a personal interest in them 
—their friendship and regard fur- 
nish his greatest satisfaction from 
teaching work. 

When he came to Cornell, Michel 
Malti held a Bachelor of Science 
degree, which he earned in 1922 as 
a cooperative student at Georgia 
Tech; but he had started college 
long before in his home country, 
Lebanon. There he attended the 
American University of Beirut and 
received the degree of Bachelor of 
Arts in 1915. During the war years 
he taught at the American Uni- 
versity, struggling along on an in- 
structor’s low salary. 

While in the American Univer- 
sity, Malti participated heavily in 
the Student Union, acting one year 
as its secretary. Not what we call 
by that name at Cornell, the Stu- 
dent Union was an organization 
concerned with political affairs, 
both national and _ international, 
and with student-faculty-adminis- 
tration relations within the Univer- 
sity. The Lebanese students were 
very conscious of questions of 
politics and diplomacy; the Stu- 
dent Union was therefore the 
most important organization on 
the campus. Doctor Malti. still 
watches domestic and foreign af- 
fairs far more critically than most 
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other Americans, whose apathy 
towards such matters he deplores. 
In his family, and where possible 
among his student friends, Doctor 
Malti tries to stimulate political 
consciousness; and he would like 
nothing better than to see a non- 
partisan organization like his Stu- 
dent Union become strong at Cor- 
nell. 

Malti earned an M. E. E. degree 
from Cornell in 1925, followed two 
years later by a Ph. D. in physics 
with a mathematics minor. His 
first published papers were in the 
Sibley Journal of Engineering, fore- 
runner of the ENGINEER; a digest of 
the algebra of complex numbers; 
and a series of articles on his thesis 
topic, solid dielectrics. Since then 
he has authored 23 papers and two 
books of his own, and has edited 
the Wiley series of electrical engi- 
neering texts plus sections of 
O’Rourke’s General Engineering 
Handbook. Most of these papers 
deal with dielectric theory and 
properties of insulators, the applica- 
tion of mathematics to engineering, 
problems of engineering education, 
and technical definitions in the 
basic sciences. His most important 
contributions to engineering are 
papers on the theory of solid dielec- 
trics, on a fundamental theorem in 
operational analysis, on electric pro- 
pagation in long lines, and on the 
theory of ladder networks. 

Teaching, of course, is Professor 
Malti’s principal professional ac- 
tivity; but he engages in many 
more. He does consulting work and 
research; he has served as faculty 
advisor to Eta Kappa Nu, to the 
Hindustan Association, and to the 
Oriental Club; he has been presi- 
dent of the local chapter of Phi 
Kappa Phi; he is a member of 
Sigma Xi and of Tau Beta Pi; he 
belongs to the American Mathe- 
matical Society, to the AAUP, and 
to the AIEE, in which he is now 
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chairman of the Committee on Basic 
Sciences. 

Doctor Malti married his wife 
Olga in 1928, and has been busy 
raising a family ever since. Six 
children, of whom five are girls, 
make up the family. One daughter, 
Helen, has graduated from Cornell 
and is now married; two more are 
now Cornellians: Ruth, a junior in 
home economics, and Emily, a fresh- 
man in arts. Besides family affairs, 
Doctor Malti’s avocations are read- 
ing both current and classical liter- 
ature, photography on a small scale, 
and a newly discovered interest in 
painting. 

Although he might make a better 
living in industrial consulting, or 
receive more professional distinc- 
tion in research, Professor Malti is 
very satisfied to remain a teacher. 
He finds no activity more reward- 
ing than contact with students; he 
cherishes those intimate associa- 
tions which develop in an aca- 
demic atmosphere. There are many 
Cornellians, too, who will agree that 
knowing Professor Malti has been 
a pleasurable experience. 
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ls part of your future being built here? 


Here you see the beginning of another addition 
to Alcoa’s expanding facilities. This plant, at 
Rockdale, Texas, will be the first in the world 
to use power generated from lignite fuel and 
will produce 170 million pounds of aluminum a 
year. This and other new plants bring Alcoa’s 


production capacity to a billion pounds of 
aluminum a year, four times as much as we 
produced in 1939. And still the demand for 
aluminum products continues to grow. Con- 
sider the opportunities for you if you choose 
to grow with us. 





What can this mean as a career for you? 


This is a production chart—shows the millions 
of pounds of aluminum produced by Alcoa 
each year between 1935 and 1951. Good men 
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“Does not jaclede production in government owned plonts bulit 


and operoted by Alcoe during World War 2. 
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did good work to create this record. 
You can work with these same men, 
learn from them and qualify yourself 
for continually developing oppor- 
tunities. And that production curve 
is still rising, we’re still expanding, 
and opportunities for young men 
joining us now are almost limitless. 

Ever-expanding Alcoa needs engi- 
neers, metallurgists, and technically 


minded “laymen” for production, 
research and sales positions. If you 
graduate soon, if you want to be 
with a dynamic company that’s 
“going places,” get in touch with us. 
Benefits are many; stability is a 
matter of proud record; opportuni- 
ties are unlimited. 

For more facts, consult your 
Placement Director. 





Alcoa 
Aluminum 


ALUMINUM COMPANY OF AMERICA 
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NEWS OF 
THE Societies 





Pi Tau Sigma, an honorary so- 
ciety for men in the School of Me- 
chanical Engineering, recently elect- 
ed the following new members. 
From the class of 1954: Sam Don- 
aldson, Bill Johnson, Walt Knauss, 
Dick Leinbach, Ed Ray, Carl 
Pfieffer, Bill George. 

From the class of 1955: Marvin 
Anderson, Orville Cook, Don Frank- 
lin, Dick Goethe, Dick Greutter, 
Fred Jensen, Bob Kahle, Malcolm 
Nichols, Richard Noyes, Don Rich- 
ards, Ray Sterling, Sherwood 
Strong, Hugh Whitney. 

The society annually sponsors a 
student-faculty bowling tourna- 
ment and a discussion of the pos- 
sible project fields for the men 
their 
Present officers are: 
Jack Schneider, ME 754; vice presi- 
dent, Bob Rutishauser, ME 754; 
treasurer, Nelson White, ME 754; 
corresponding secretary, Gene 
Leinroth, ME ’54; recording secre- 
tary, Hank Meurer, ME 754. 


Cornell SAE 


The Cornell Branch of the Society 
of Automotive Engineers, which 
returned to the campus in 1946, 


about to choose projects. 


president, 


has been planning a display of auto- 
motive testing equipment which was 
demonstrated in the West Sibley 
Mechanical Laboratory on Engi- 
Day, April 24. Recent 
speakers at the society’s meetings 
have been Mr. Charles Sawyer, who 
gave a speech on antique cars, and 
Professor Sears, Dean of the Grad- 
uate School of Aeronautical Engi- 
neering. Present officers of the so- 


neer’s 


ciety are: chairman, Gerry Rosen- 
blum, ME 53; vice chairman, Dick 
Townsend, ME ’54; secretary-treas- 
urer, Gene Leinroth, ME ’54. 
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KTX Elections 


Kappa Tau Chi is an honorary 
society for men in the administra- 
tive option of Mechanical Engineer- 
ing. Having the primary purpose of 
futhering student-faculty relation- 
ships, this society originally spon- 
sored the concept of the Engineer’s 
lounge. Present officers are: presi- 
dent, Eli Manchester, ME 753; vice 
president, Thomas Foulkes, ME ’53; 
secretary, Jack Schneider, ME ’54; 
social chairman, William Johnson, 


ME ’54. 
Tau Beta Pi 
Tau Beta Pi, founded at Lehigh 


University, is a national scholastic 
honorary organization for students 
in all branches of engineering and 
architecture. The two main ac- 
tivities of this chapter are a slide 
rule course given for the first few 
weeks of every fall, and their free 
tutoring service to freshmen engi- 
neers. On April 12, Tau Beta Pi 
held a banquet for their initiates. 
On the national level, there are 
six Tau Beta Pi fellowships of $1200 
each, which are awarded to Tau 
Beta Pi students who wish to do 
graduate work. 


CE Societies 
Pyramid and Rod and Bob, 


the two Civil Engineering social 
organizations striving to promote 
better faculty-student relations, are 
among the oldest such groups at 
Cornell. 

In elections held last March by 
Rod and Bob, Paul Blanchard, 
CE °54, was elected president; John 
Ferguson, CE ’54, secretary; and 
Donald Redlich, CE ’54, keeper-of- 
the-keg. Last April Pyramid 
elected William Robey, CE ’54, as 
president; Joseph Thomas, CE ’54, 
secretary-treasurer; and Stephen 
Holland, CE 754, social treasurer. 





During the past year, several date 
parties have been held with the 
members of the Civil Engineering 
faculty and their wives. Competi- 
tions in both basketball and base- 
ball, with the losing teams sponsor- 
ing joint beer parties, were held be- 
tween the two societies. A joint 
picnic is planned for May at one of 
the nearby parks. 


Atmos Elections 


Atmos, a junior honorary society 
for men in the School of Mechanical 
Engineering, recently elected twelve 
men to membership. They are: 

Marvin Anderson, Reeve Brown, 
Donald Berg, Jack Brunner, Rich- 
ard Allison, Frank Casey, Edwin 
Faber, Norman Geis, Richard Mil- 
ler, Richard Schneider, William 
Simon, Jack Vail, all ME 55. The 
society is planning on its annual 
faculty softball game at Taughan- 
nock this spring. Present officers 
are: president, Bruce Boehm, ME 
°54; vice president, Bill McConnell, 
ME 54; secretary, Louis Pradt, 
ME ’54; social chairman, Sam 


Donaldson, ME 754. 


ASME Activities 


Cornell’s Student Brarch of the 
American Society of Mechanical 
Engineers meets every two weeks 
to hear either student speakers or 
men in industry speak on a wide 
variety of technical subjects rang- 
ing from fifth year projects to busi- 
ness opportunities. This term’s of- 
ficers are: chairman, Robert Conti, 
ME ’53; vice chairman, Robert Olt, 
ME ’54; secretary-treasurer, Rob- 
ert Vanderhoek, ME ’54. 

A national conference was held 
recently by the society in New 
York, which has been supplement- 
ed by periodic regional conferences. 

(Continued on page 44) 
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ENGINEERS 
WANTED! 





Grinnell Gets $230,000,000 
Contract at Atom Plant 


Grinnell Corp. today was awarded jobs under construction and the in- 
a major sub-contract on the Ports-|tcrest of the company in accepting 
mouth, Ohio, area atomic plant that|the Portsmouth job. 
is estimated at $230,000,000, Tae On the basis of these studies, it 

It was awarded by Peter Kiewit was concluded that Grinnell was 
Sons’ Co, A-plant prime CON-'nest qualified and best able to take 
tractor, and is for mechanical CON: on the project. 
struction on the gaseous diffusion| nA 
uranium separation plant. It_in- Kenneth A. Dunbar, Ports- 








cludes process piping, auxiliary 
piping, instrumentation, equipment 
installation, testing and other work 











{mouth area manager for the 


Atomic Energy Commission, said: 
“We feel we are fortunaie in ob- 
taining the Grinnell Corp. for this 


of related nature, 

Grinnell management believes it 
is the largest mechanical contract 
ever let. 

“We consider it quite an honor to 
be selected to do the job.” James lished offices in Portsmouth. 


D. Fieaning, prestient, ane, S. F. Mathes, a Brown graduate, 
“It is too early to say what effect| who has been affiliated with Grin- 
the providing of materials will have nell for 13 years, will be the resi- 
on the company’s operations here,” |dent manager for Grinnell. 
he added. | Hugh Welshman, manager of the 
The award to Grinnell followed local company’s industrial pipe di- 
several months of study by officials vision, is the co-sponsor for the job. 
of the Kiewit Co. with the Atomic! He will be the home office official 
Energy Commission. |who will be responsible for the 
Factors in the selection of Grin-|necessary co-ordination and man- 
nell Corp. included its background #gement policy for the Portsmouth 
and experience in large-scale me-|Project. 
chanical construction, its manufac-} Grinnell Corp. currently is work- 
turing techniques, availability ofjing on the Electric Energy, Inc., 
top level management and tech- steam plant at Joppa, Ill., which 
nical personnel, the status of pres- will supply part of the power for 


job. We put in a great deal of time 
lin search for the right concern and 
are confident we have obtained the 
best available.” 

Grinnell Corp. already has estab- 








ent commitments on large-scale the AEC plant at Paducah. 








Reprinted by permission — Providence Journal Co. FEBRUARY 6, 1953 


If you are a graduate 


engineer, there may be an 


unusual opportunity for 
you with Grinnell Corporation 


at Portsmouth, Ohio. 


Grinnell needs experienced 
piping and process 


equipment engineers. 


For further information, write: 
S. F. Mathes, Resident Mgr. 
Grinnell Corporation 

P.O. Box 268 

Portsmouth, Ohio 





To many people, Grinnell is best known as a producer 
of high quality pipe fittings. But there are other reasons 
behind Grinnell’s more than 100-year leadership in the 
piping field. 

The Grinnell Industrial Piping Division has pio- 
neered for years in the application of new piping 
materials, and in the development of new welding 
techniques, fabrication processes and practical shop and 
field procedures for piping in the power and process 
industries. 

Grinnell is also America’s #1 manufacturer of pipe 
hangers and supports, including constant supports for 
main steam lines operating at 1,050 F. 
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The Grinnell-Saunders Diaphragm Valve has gained 
broad acceptance in the pulp and paper, chemical, rub- 
ber, food, textile and mining industries. 

Grinnell Thermolier Unit Heaters, Welding Fittings 
and its many other piping products have been well- 
known for many years. 

Grinnell operates throughout the United States and 
Canada, with 8 manufacturing plants, 33 branch ware- 
houses and a multitude of sales offices, It is a company 
with over 100 years of experience in the piping field 
behind it, with a tremendous present growth, and with 
an exciting future for engineers who become piping 
specialists with Grinnell. 
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Society News 


(Continued from page 42) 


CE Course Evaluation 

Chi Epsilon is the national civil 
engineering honorary society. The 
Cornell chapter has been especially 
active in end-of-term course eval- 
uations. The Civil Engineering 
School is the only school at Cor- 
nell which participates in such a 
program. Through this program, 
program, through this program, 
Chi Epsilon has been very effective 
in bringing about the correction of 
poorly designed courses. 

Members of Chi Epsilon direct 
the preparation of Engineer’s Day 
in the Civil Engineering school. This 
year Crawford Greene, CE 754, is 
chairman of the Engineer’s Day 
committee. In 1951, the Civil Engi- 
neering exhibit won first place 
among the various engineering 
schools. 

Sander Wise, CE 754, is the new 
editor of the TRANSIT published 
by Chi Epsilon for the students in 
Civil Engineering. 

In recent elections Alden Melan- 
son, CE 54; Hans Pfiester, CE 754; 


Stephen Holland, CE 54; Donald 


Unbekant, CE 754; Theodore 
Theckernak, CE ’55; Joseph Pric- 
kett, CE °55; Lawrence Sanford, 
CE Grad; and Sidney Oakes, CE 
*54, were chosen as the officers of 
the society. New members were 
pledged earlier this year. 


Convention of ASCE 


The Cornell Student chapter of 
the American Society of Civil Engi- 
neers was host of the regional con- 
vention of the ASCE. Held April 
17-18, the conference included a 
dance Friday night at the Ithaca 
hotel, a meeting Saturday morning 
when papers by members of each 
college were read in competition, 
and a banquet followed by a meet- 
ing on Saturday night. The ASCE 
sponsored a field trip to Downs- 
ville Dam on April 11. Forty stu- 
dents participated in the all-day 
trip. 

Throughout the past year, the 
ASCE has shown movies of interest 
to the engineer. Shown every Thurs- 
day at 4:30 in Lincoln Hall, the pic- 
tures were well attended. 

A picnic will be held with the 
faculty this month. The highlight 
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of the picnic is the annual faculty- 
student softball game. 

In elections held in March, the 
elected officers were: Ivan LaFave, 
CE ’54, president, James Symons, 
CE ’54, vice-president, Kenneth 
Carlson, CE 756, secretary, and 
John Priedeman, CE ’56, treasurer. 


All-Year Society 


Mu Sigma Tau, the Cornell Engi- 
neering Coop Society, is one of the 
few societies that is in operation 
twelve months of the year. During 
the fall and the spring terms, their 
activities consist mainly in talking 
up the Coop work-study plan to 
the sophomore ME and EE stu- 
dents. In addition, they hold their 
elections and their annual banquet 
in the late spring. This past April, 
many of us saw their interesting dis- 
play for E-Day. During the sum- 
mer, Mu Sigma Tau transforms 
itself into a social organ for the 
summer coop. students. Besides 
summer picnics, Mu Sigma Tau also 
conducts plant inspection trips. 
Initiates for Mu Sigma Tau are 
chosen in the beginning of the 
summer. 


ChemE’s to Winery 

The American Institute of Chem- 
ical Engineers was addressed at 
its February meeting by Mr. A. 
J. Cheney of Du Pont on Teflon, 
a new plastic. The speaker at their 
March meeting was Mr. A. J. Black- 
wood of Esso Standard Oil. Mr. 
Blackwood spoke on the “Evolution 
of Fuels for Internal Combustion 
Engines.” 

In March, AIChE sponsored a 
field trip to the Pleasant Valley 
Winery in Hammondsport, N. Y. A 
busload of thirty chemical engineers 
descended on the winery to be met 
at the door with glasses and bottles 
of champagne. After sampling the 
product, the engineers took a guided 
tour of the winery. 

In one room they saw the huge 
oak casks in which the grapes fer- 
ment. The fermented grape juice 
flows through glass pipes to be 
bottled. The champagne further 
ferments in the bottles in cold, 
damp cellers, where up to two mil- 
lion bottles are stored. The bottles 
are then put cork-down in wire 
trays where they are given a sharp 
quarter-turn daily for six to eight 





weeks until all the debris is settled 
in the cork. 

When the champagne looks clear, 
the bottles are taken to a room 
where the top of the bottle is 
frozen and the cork removed. The 
pressure causes all the debris to 
blow out, leaving clear champagne. 
Syrup is added according to dryness 
desired, and the bottles are cork- 
ed, washed, and marked with the 
Great Western label. 

After the tour, sparkling Bur- 
gundy, champagne, and hors d’oeu- 
vres was served in a stone-arched 
room with a crystal chandelier. The 
trip was a complete success. 

AIChE will help with the exhibits 
in Olin Hall on Engineers’ Day. 
The election of officers for 1953-54 
will be held at the May meeting. 


Rocket Society 


The Cornell Rocket Society, one 
of the newer organizations on cam- 
pus, was founded to stimulate in- 
terest in all phases of rockets— 
from the actual planning and build- 
ing of the rockets to the desiging 
of the computers which will pre- 
dict the paths of flight. Contrary 
to popular belief, the building of 
rockets is not the primary reason 
for the society’s existance, but is 
merely one of the projects that has 
been undertaken by its members. 
The vice-president is in charge of 
the publicity, makes contacts for 
movies and talks which are present- 
ed at their regular meetings, and 
makes assignments for the collect- 
ing of information of interest to 
the society. This past year Mr. 
John R. Youngquist, the chief pro- 
pellant engineer of Martin Aircraft 
Company, spoke on the subject of 
the engineering design of rockets. 
The Society also showed the movie, 
Air Force and Industry. The old 
X-ray room in the East Mech Lab 
in the Sibley Annex has been con- 
verted into their office and shop 
where they have been building a 
rocket this past year. In April the 
Cornell Rocket Society held a Bar- 
B-Q Beer party at their test shed 
at the Mohawk airstrip. The elec- 
tion of next year’s officers will take 
place at the last meeting in May. 

In the April issue of the Cor- 
NELL ENGINEER, one of the articles 
pertained to the rocket that this 
society is building. 
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A MESSAGE TO 
COLLEGE ENGINEERING 
STUDENTS 
from James H. Jewell, Vice-President 
in Charge of Sales, 
Westinghouse Electric Corporation 



























































To the young engineer with an eye on sales 


Let’s agree that engineering is not always to be bounded 
by the quiet of the research laboratory or the roar of 
production machinery. Some of us like to meet people, 
to talk with them, to sell them on our ideas. That’s why 
many young college men, like you, are choosing careers 
in sales engineering. 

The sales engineer is a key man at Westinghouse—an 
important man in our future. Our products are essentiai 
to the defense and development of our country, and 
applying them to the needs of industry and the military 
requires men who are technically trained. 

Westinghouse is a diversified company. Our products 
cover a wide range, including equipment for generation 


you CAN BE SURE...1F ITS 


Westinghouse 
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and utilization of electrical energy, aviation gas turbines, 
plastics and atomic power. Westinghouse is a growing 
company. Our expansion program has greatly increased 
our productive capacity to meet the growing needs of our 
nation. And here at Westinghouse, you are given every 
opportunity for personal development. Well-planned 
orientation and training, and programs for continued 
education and management development are integral 
parts of the Westinghouse plan. Yes, if your eye is on 
a sales career, you'll find the kind of opportunity you 
want at Westinghouse. G-10283 
For information on career opportunities at 

Westinghouse, consult Placement Officer 

of your University, or send for our 34-page 

book . . . Finding Your Place in Industry. 

Write: 

Mr. C. S. Purnell 

District Educational Co-ordinator 

Westinghouse Electric Corporation 

40 Wall Street 

New York 5, New York 





Technibriefs 


In recent years radiant glass 
heating panels have come into in- 
creasing use for heating residences 
and other small buildings. 

The typical radiant glass panel is 
mounted on a metal frame and 
backed by a reflective shield from 
which it is separated by a small 
air space. A metallic coating on the 
rear surface of the glass serves as 
the electric conductor and heating 
element. The output per panel is 
typical about 1000 watts, although 
units with lower wattage ratings 
are available from some manufac- 
turers. Panels are designed for 
either 115 or 230 volts AC, and are 
made for mounting beneath win- 
dows, as baseboard units, or as 
vertical units adjacent to window 
frames. 

Heat is transmitted from glass 
heating panels primarily by radia- 
tion and convection. When the panel 
is heated above the room air tem- 
perature, heated air passes upward 
over the face of the panel, through 
the space between the glass and the 
reflective shield, and between the 
shield and the frame of the panel 
assembly. At the same time, radiant 
heat is emitted outward from the 
face of the panel. The passage of 
air through the spaces back of the 
glass keeps the temperature of the 
rear of the assembly cool enough 
to allow it to be in contact with 
combustible materials. 


Wheel Balancer 


A new mercury-reactor attach- 
ment for automobile wheels has 
been developed to give motorists 
smoother riding comfort. This is 
accomplished by a set of four discs 
which can be attached to the wheels 
of any car. Each disc has a number 
of radially positioned cylinders con- 
taining mercury, and is mounted in- 
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side the wheel rim around the axle. 
The discs are attached to the same 
lugs which hold the wheels and are 
convered by the hub caps. 

The mercury-loaded discs elim- 
inate the need for balancing weights 
on car wheels. Weights have never 
been fully satisfactory because the 
balance is lost every time a tire is 
changed or a wheel transposed. Fur- 
thermore, uneven wear on tires 
soon offsets the balance. With the 
new discs, however, the wheels are 
constantly dynamically balanced 


Diagram of stabilizer designed to give 
motorists smoother riding comfort. 


regardless of other factors. This not 
only produces a smoother ride, but 
also has proved in tests to extend 
greatly the life of the tires, because 
they are made to wear evenly. 

The tremendous centrifugal force 
built up in a rotating car wheel 
magnifies any unbalance and de- 
velops a hammering action. The 
mercury disc builds up an equal 
counter force to this and completely 
cancels the unbalance. 

Another important function of the 
mercury weighted discs is their ver- 
tical shock-absorbing action. The 
mercury re-acts instantly against 
chatter and shocks due to road 
roughness before they reach the 


axles and thereby save considerable 
wear on chassis points. All other 
cushioning devices on the car pick 
up the shock after it has passed 
the wheel. 

The mercury stabilizers also con- 
trol lateral action. Since the mer- 
cury is free to move from side to 
side, as well as up and down in the 
chambers, any tendency of the 
wheels to wobble or shimmy is 
countered, saving wear on wheel 
bearings and king pins. 

The gyroscopic force built up by 
the mercury also stabilizes the car’s 
forward line of motion. This helps 
to straighten wheels out after turns, 
eliminate drifting, and prevent side- 
hopping on rough roads. 


All-Weather Jet 


The Air Force today took the 
wraps off a secret rocket firing in 
the F-86D Sabre Jet interceptor 
which automatically —_ unleashes 
rockets capable of shooting down 
the world’s biggest bomber with a 
single volley. 

Designed as a high-altitude, all- 
weather interceptor, the jet fighter 
can carry 24 Mighty Mouse 2.75 
inch rockets in a retractable launch- 
ing pod which pops out from the 
plane’s fuselage. Immediately after 
firing, the pod snaps back into the 
airplane giving it a streamlined sur- 
face for near-sonic flight. A North 
American Aviation F-86D, carrying 
a full load of rockets, streaked to a 
world’s speed record of 698.5 miles 
per hour last November. 

Helping the pilot hunt out and 
destrop an enemy bomber at night 
or in any kind of weather, the plane 
carries more electronic equipment 
than an average television station. 
The nation’s only one-man inter- 
ceptor, the F-86D is considered an 
important part of this country’s de- 
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William R. Parlett, Cornell '48, Sets Sights 


on Executive Sales Job 


BILL PARLETT has learned that 
helpful engineering suggestions 
promote good customer relations, 
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“Within the next ten years”, says William R. Parlett, young 
Worthington Sales Engineer, “many of the officers of the 
corporation, district office sales managers and top salesmen 
will be retired. 

“Appreciating the fact that someone must fill these jobs, 
our management is striving to develop capable leadership 
among the younger men of the corporation. 

“As a prospective Worthington Sales Engineer, I received 
several months of classroom instruction by works managers, 
top sales personnel and application engineers at all of the 
Worthington plants. The background I obtained was a sound 
basis for further development and learning gained in one of 


FOR ADDITIONAL INFORMATION, sce your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 
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the product sales divisions and then in a district sales office. 
After obtaining sufficient product knowledge and sales training, 
I was ready to sell directly to industry. As more important 
sales assignments are available, I feel I will progress in propor- 
tion to my own development and sales performance. 

“As a Worthington salesman I contact a class of trade with 
which it is a pleasure to do business. The company’s reputation 
is a key to a welcome reception by my custdmers. 

“T have found that with Worthington you have job satisfac- 
tion, adequate compensation, and unlimited opportunity.” 

When you're thinking of a good job, think Aigh—think 

Worthington. 34 
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New mercury stabilizer pictured above is used to stabilize driving and reduce tire wear. 


fense against a sneak air attack. 
With its powerful General Electric 
J-47 engine and afterburner, it can 
take off and climb quickly to ex- 
treme altitudes. 

Initially, the pilot will be guided 
to a target area by ground radar. 
Then powerful electronic beams 
from his own equipment will lock 
on the enemy plane. Electronic de- 
vices automatically compute range, 
speed and probable course of the 
target. The pilot, who might never 
see his enemy except as a “blip” or 
smear on his radar scope, can fire 
all 24 rockets. A single hit from 
one of the rockets, which is roughly 
equivalent to a 75 mm artillery 
shell, can bring down the biggest 
bomber. The rockets streak toward 
their target at approximately 2,000 
miles an hour. 


Liquid-Cooled Conductors 


The General Electric Company 
will manufacture the first large gen- 
erator with liquid-cooled conduc- 
tors in the history of the electrical 
industry, at its Turbine Division, 
Schenectady, N. Y. 

A new method of circulating a 
liquid through hollow conductors 
will be used in the stator of a tur- 
bine-generator set for the new 
Eastlake power plant of the Cleve- 
land Electric Illuminating Com- 
pany. 

This type of liquid cooling makes 
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possible a significant increase in 
capability of generators without in- 
creasing physical dimensions of the 
units. The higher capability results 
from more efficient removal of heat 
produced during the generation of 
electricity. 

The present method of cooling 
large generators is to circulate 
hydrogen gas through passages in 
the magnetic portions of the rotor 
and stator. Developed by G.E., it is 
highly efficient for units up to ap- 
proximately 230,000 kilovolt-am- 
peres capability at 3600 RPM. 

The new cooling method makes 
possible the design and manufac- 
ture of generator armatures having 
much higher capability than present 
units. 

Other technical features of the 
Cleveland machine include direct 
cooling of the rotating field winding 
with hydrogen, a new and improved 
grain-oriented strip steel in the 
magnetic portion of the armature, 
and an improved type of insulation. 


Atmospheric Soundings 


Atmospheric temperature and 
humidity gradients—the rates at 
which air temperature and moisture 
content change with altitude—can 
be measured with increased ac- 
curacy, at heights up to 2000 feet, 
by means of a low-level sounding 
system developed by the National 
Bureau of Standards. 


The NBS system was designed 
for use in connection with measure- 
ments of the propagation of radio 
waves in the troposphere (lower 
atmosphere). The curvature of the 
path followed by radio waves initi- 
ally tangent to the earth’s surface 
varies with the refractive index of 
the atmosphere, and the refractive 
index in turn depends on tempera- 
ture and humidity. At certain criti- 
cal temperature and humidity grad- 
ients the refraction produced is 
equal to the curvature of the earth. 

The NBS system is a form of 
“wiresonde”; airborne instruments 
are carried aloft by a balloon or kite 
and are connected to a light-weight 
3-conductor electrical cable that is 
reeled out from the ground. How- 
ever, several unusual features of 
the NBS arrangement make it more 
satisfactory than previous wire- 
sondes for the intended high resolu- 
tion measurements. 


A novel electromechanical alti- 
meter, because it permits more ac- 
curate measurement of — small 
changes of height, gives the NBS 
system a notable advantage over 
previous wiresondes; these have 
had to depend on optional obser- 
vations for determinations of the 
height of the airborne instruments. 
The NBS electromechanical alti- 
meéter, carried aloft in the airborne 
unit, is a pressure-sensitive device 
consisting essentially of a pressure 
capsule, a coil of about 10,000 turns 
of fine wire wound over a U-shaped 
high-permeability core, and a bar 
of high-permeability metal. As the 
pressure capsule expands with in- 
creasing altitude, it moves the bar 
and varies the air gap between the 
bar and the core, thus varying the 
inductance of the coil. Changes in 
the inductive impedance of the coil 
are sensed from the ground, using 
60-cycle alternating current. Hu- 
midity is measured by sensing 
changes on the resistance of a con- 
ventional radiosonde strip hygro- 
meter, which consists essentially of 
a nonhygroscopic insulator with 
metalized edges, coated with a film 
of polyvinyl alcohol containing 
lithium chloride. However, instead 
of the direct current generally used 
for the purpose, the NBS arrange- 
ment uses 60-cycle alternating cur- 
rent. The earlier d-c methods 
caused rapid polarization and de- 


(Continued on page 50) 
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How to give an 8-speed miller 
greater spindle accuracy 


This milling machine has 8 speeds, from 62 to 2870 
RPM. To hold the spindle in accurate alignment at these 
various speeds, design engineers mount it on Timken® 
precision bearings. Long-lasting milling precision is 
assured. Spindle accuracy can be controlled because 
Timken bearings are adjustable. And they provide more 
than enough capacity for any tool load. 








Line contact of TIMKEN 
bearings keeps spindles rigid 


Because Timken bearings carry the load along the 
line of contact between rollers and races, they give 
a wider, more rigid support to the shaft. And the 
tapered construction of Timken bearings enables 
them to take radial and thrust loads in any com- 
bination. End-play and deflection in the shaft are 
practically eliminated. 





Want to learn more about 
bearings or job opportunities? 


Some of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 270-page General 
Information Manual on Timken 
Bearings. And for information about 
the excellent job opportunities at the 
Timken Company, write for a copy of 
“This IsTimken’: TheTimken Roller 
Bearing Company, Canton 6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER c> THE TIMKEN TAPERED ROLLER a> 
BEARING TAKES RADIAL @ AND THRUST -— LOADS OR ANY COMBINATION > Ne 
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terioration of the hygrometer ele- 
ment unless mechanical current re- 
versing was employed. Use of alter- 
nating current in the NBS system 
greatly extends the life of the ele- 
ment. 

A weight-saving innovation of the 
NBS system is the use of a gravity 
motor, instead of the usuz! battery- 
powered electric motor, for ventila- 
tion and switching in the airborne 
unit. Besides driving the blower 
that is needed to circulate air past 
the temperature and humidity ele- 
ments, the motor switches the 
sensing elements into the ground 
measuring system. A 40-foot length 
of nylon cord is wound around the 
drum of the gravity motor and at- 
tached to the balloon, while the 
airborne instruments and tethering 
cable are fastened to the bottom of 
the motor. A tension of 4 pounds— 
the total weight of the airborne unit, 
motor, and 2000 feet of 3-conduc- 
tor tethering cable—drives the 
motor at about 1000 rpm. In the 
actual operation it takes about 35 
minutes for the 40-foot cord to be- 
come unwound. 


On the ground, housed in the 
truck and small trailer that provide 
a mobile base of operations, are a 
60-cycle 110-volt generator, a cable 
reel, an electronic panel, and a re- 
corder. A final advantage of the 
NBS system is that all its measure- 
ments, including altitude, are auto- 
matically recorded on a standard 
type instrument. 

Note: A more detailed descrip- 
tion of the system may be found in 
“National Bureau of Standards Mo- 
bile Low-Level Sounding System,” 
by P. D. Lowell, W. Hakkarinen, 
and D. L. Randall, J. Research NBS 
50, 7 (January 1953) RP 2381. 
(Although the NBS system was de- 
veloped prior to 1947, this summary 
report and the paper cited in the 
January Journal of Research are 
the only descriptions of this de- 
velopment. ) 

Most Powerful Turbojet 

The Navy and the Westinghouse 
Electric Corporation have  an- 
nounced that Westinghouse has de- 
veloped and placed in production 
the world’s most powerful qualified 
turbojet aircraft engine. It develops 


thrust equivalent to approximately 
25,000 horsepower at today’s jet 
flight speeds. 

The new power plant will be the 
first jet engine in the world to pro- 
vide constant speed drive for air- 
plane accessories as an integral part 
of the engine. This revolutionary 
feature will permit designers to 
make substantial savings in weight 
and space in new planes, both vital 
factors in maintaining — aircraft 
superiority. 

The new engine has just success- 
fully completed the Defense De- 
partment’s grueling 150-hour quali- 
fication test, which all new engines 
must pass to be eligible for quantity 
production. The test was equivalent 
to more than 75,000 miles of actual 
flight, or three times around the 
world at the equator. 

Like all Westinghouse jets, it is 
of the axial flow or straight-through 
design. Almost 25 feet long and 
about 40 inches in diameter, it is 
exceptionally light and_ produces 
more thrust per square inch of 
frontal area than any other turbo- 
jet. 


Book Review By BRISTOW ADAMS 


I REMEMBER, by Dexter Kim- 
ball; ix plus 260 pages, 14 1llus- 
trations, 2 diagrams, published 
1953 by McGraw Hill Book Com- 
pany, New York. 

Dean Kimball, former head of 
the College of Engineering at Cor- 
nell University and a past presi- 
dent of the American Society of 
Mechanical Engineering, has writ- 
ten an autobiography under the 
title, 7 Remember. He finished 
the manuscript and read the final 
page-proofs only a short time be- 
fore his sudden and unexpected 
death on November 1, 1952. 

In this book, the Dean, who has 
left an indelible imprint of his per- 
sonality on Cornell University, tells 
of his early work as a machinist 
at the Union Iron Works in San 
Francisco, and of how he there 
met Albert William Smith, head of 
the mechanical engineering depart- 
ment at Stanford University, in 
nearby Palo Alto. 

Kimball pays a grateful and 
graceful tribute to Dean Smith, who 
persuaded the youthful machinist 
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to go to college. Kimball entered 
Stanford University, but, because 
he lacked certain entrance credits, 
he did not have enough hours to 
graduate. About to leave, with the 
conviction that he had learned 
as much as any other student had 
learned during four years, Kimball 
was again persuaded by Dean Smith 
to add a summer session, and thus 
gain the degree which guided him 
into the field of education. 

In 1905, Smith was called back 
to Cornell from Stanford, his Alma 
Mater having been Cornell, as Dean 
of Sibley College of Mechanical 
Engineering. In marshalling his 
staff, Dean Smith thought of his 
former pupil at Stanford, and in- 
vited the young Kimball to join 
him at Ithaca. 

Thus began the career of Dean 
Dexter Kimball on the Hill, where 
he endeared himself to young and 
old alike. The Kimball Room in 
Willard Straight Hal] and the new 
engineering building that bears his 
name attest his enduring services 
to Cornell. 


All these things are modestly re- 
corded in the Kimball autobio- 
graphy, 1 Remember, as well as 
his achievement of the signal honor 
of the presidency of the foremost 
engineering society of America. 

Perhaps the most enjoyable part 
of the book is the acount of a real 
vacation period after his retire- 
ment from the Cornell deanship. At 
that time he realized the fullfilment 
of a long-thought dream of travel 
in Europe. He thoroughly enjoyed 
himself. Readers of the volume will 
share his charming and naive en- 
thusiasms as he visited the seats of 
the mighty in the Old World. 

The Kimball autobiography is a 
worthy companion of the books 
about men who have made Cor- 
nell great—such as Andrew Dick- 
son White and Ezra Cornell. It 
should be required reading for all 
engineering students; and, indeed, 
for all Cornellians. 


(The reviewer ts Professor Emeri- 
tus in Extension Service and knew 


Dean Kimball for half a century.) 
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Things are different — up there! 


You would be amazed at the tricks nature plays in the stratosphere 


As aviation progress has carried man farther into the upper 
air, he has found that nature has many tricks up her sleeve 
in the stratosphere. Many things that worked well on the 
ground wouldn’t do as well, or failed completely, in the 
space beyond the clouds. Things are truly different up there. 


CARBON BRUSHES ARE AN EXAMPLE—These brushes 
are the contact points that cariy electricity between mov- 
ing and stationary parts of motors and generators. They’re 
in electric razors, sewing machines, huge diesel locomotives 
—and in modern aircraft. 


THEY COULDN'T STAND ALTITUDE—Today’s high-flying 
planes require literally hundreds of small electric motors 
and many carbon brushes. Here was one of nature’s quirks, 
for brushes which worked well on the ground and at lower 
altitudes couldn’t take the thin, dry air of the stratosphere. 
They'd spark and quickly disintegrate. And if the brushes 
failed, the motors also would fail. 


UCC FOUND THE ANSWER—The people of Union Carbide 
attacked this problem. Through research they developed 
special carbon brushes that worked uniformly well at all 
altitudes, making stratosphere flying a practical reality. 
OTHER AIDS TO FLYING— Better carbon brushes that keep 
motors and generators running, alloy metals that stand the 
terrific heat of jet engines, plastic insulation for high-alti- 
tude wiring, and oxygen that provides the breath of life in 
the upper air—these are but a few of the many UCC prod- 
ucts that are helping aviation reach new heights. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and PLastics. Ask for booklet C-2. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET ([[]q@ NEW YorK 17, N. ¥. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 
NATIONAL Carbons * ACHESON Electrodes + EVEREADY Flashlights and Batteries * PRESTONE and TREK Anti-Freezes 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys * Prest-O-LiTE Acetylene * PYROFAX Gas 
DyYNEL Textile Fibers * BAKELITE, KRENE, and VINYLITE Plastics « LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 
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Attainment of the overall ob- 
jective of $1,762,000 to cover the 
cost of Kimball and Thurston Halls, 
the new engineering laboratories at 
Cornell, was announced recently by 
the university. Willard I. Emerson, 
vice president for university de- 
velopment, reported gifts totaling 
$1,188,832 from 141 alumni and 
other individuals, $295,000 from 30 
$142,000 from 


foundations. Accumulated interest 


corporations and 


amounted to $136,168. 

About $1,000,000 of the funds 
came from gifts to the Cornell Engi- 
neering Development Fund between 
1942-50. The remainder was raised 
by a committee under the chairman- 


ship of Walker L. Cisler, Cornell 


alumni trustee and president of the 
Detroit (Mich.) Edison Company. 
The group worked closely with S. C. 
Hollister, dean of the College of 
Engineering. 

The new engineering center bears 
the names of two leaders in Cornell 
engineering. The materials testing 
laboratory, Thurston Hall, honors 
Robert H. Thurston, who was di- 
rector of Sibley College of Mechani- 
cal Engineering at Cornell from 
1885 until his death in 1903. The 
other unit, a material processing lab- 
oratory, is named for the late Dex- 
ter S. Kimball, first dean of the Col- 
lege of Engineering. 

Thurston Hall contains special fa- 
cilities for work in problems of 
stress and the testing of engineer- 
ing materials and structures. Kim- 
ball Hall houses machine shops and 
equipment for teaching and _ re- 
search in tool design, plant layout 
and organization, production tech- 
niques and time-and-motion study. 

Construction of the units began 
in March, 1951. Thurston Hall is 
already in operation, with more 
than 1,100 students using its facil- 
ities. Kimball Hall is complete ex- 
cept in minor details. 
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Tau Beta Pi tutoring ser- 
vice is available for all fresh- 
men engineers and architects. 
Interested persons may ob- 
tain information by calling 
Dick Drosendahl at Ith. 
2009 or by seeing their ad- 


visors. 


New Scholarships 

The Therm-Electric Meters Co. 
of Ithaca has established a scholar- 
ship program at Cornell for its em- 
ployees and their children. The $400 
scholarship will be awarded to an 
entering freshman and will be re- 
newed annually through the four- 
or five-year course for a bachelor’s 
degree if the student’s grades are 
satisfactory. 

The competition is open to chil- 
dren of Therm-Electric employees 
or to employees who have been with 
the company at least two years. 
The university’s Committee on Stu- 
dent Aid will choose the winner 
from a list of qualified candidates 
presented by the company. The win- 
ner will be announced before May 
1 of each year. 

Since no freshman is eligible this 
year, the first award has been given 
to E. Paul Riedei, a fourth-year 
student in the Cornell Department 
of Engineering Physics. A graduate 
of Ithaca High School, he is a son 
of Walter C. Riedel, an employee of 
Therm-Electric, and Mrs. Riedel, 


of R.D. 4, Ithaca. 


A new series of four-year scholar- 
ships for undergraduate students in 
technology and allied fields has 
been announced by the Alfred P. 
Sloan Foundation and the heads 
of four of the nation’s leading tech- 
nical institutions, viz., California 
Institute of Technology, Carnegie 
Institute of Technology, Cornell 
University College of Engineering 
and the Massachusetts Institute of 








Technology. The new program, fi- 
nanced by the Foundation, will be 
administered by the four institu- 
tions. 

The scholarships will be known 
as the Alfred P. Sloan National 
Scholarships in honor of the founder 
and head of the Sloan Foundation. 
Recipients will be selected on a 
national basis from applications 
received by all four schools. 

Recipients will be men judged 
by the foundation and the par- 
ticipating institutions to be of “high 
character, sound personality, leader- 
ship potential, and __ scientific 
promise.” 

Winners of Sloan Scholarships 
will receive awards ranging from 
honorariums of $200 per year for 
those not in need of financial assis- 
tance, to amounts of $2,000 per year 
which will tuition, room, 
board, travel, and miscellaneous ex- 
penses. 

In addition to these direct awards 
to the students, the Sloan Founda- 
tion will provide an average allot- 
ment of $650 per year to each in- 
stitution for each Sloan National 
Scholarship in effect there. By sup- 
plementing the normal tuition in- 
come, this plan will actually provide 
for the full cost of educating Sloan 
Scholars at each school. Thus, the 
school’s general funds will not be 
burdened by the award of this 
scholarship aid. 

The new program of national 
scholarships is specifically restrict- 
ed to men who will study in science 
or engineering. All scholarships will 
be for your years, subject of course 
to performance each year which is 
satisfactory to the standards of 
each institution. The amounts 
awarded in each case will be such 
as to permit all Sloan National 
Scholars to devote full time to col- 
lege life during school terms. Needy 
students will be expected to supple- 
ment scholarship aid by working 
during summer vacations. 
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The Torrington Needle Bearing 


.. shaft hardness determines effective load capacity 


The economy of the Torrington 
Needle Bearing is due in part to 
the fact that the shaft usually 
serves as the inner race. Thus, 
since the shaft is an integral part 
of the bearing, its load capacity 
limits the capacity of the bearing 
assembly. In order to obtain the 
full rated load capacity of the 
Needle Bearing, it is necessary 
that the shaft be at least surface- 
hardened to the equivalent of 
Rockwell C-58. 


Loads and Speeds 
Related to 
Shaft Hardness 


Because of material or design 
limitations, it is sometimes de- 
sired to run Needle Bearings on 
shafts softer than the recom- 
mended Rockwell C..58. This can 
be done safely providing the bear- 
ing loads and speeds are not too 
severe. However, the capacity of 
the bearing assembly is only as 
great as the load capacity of the 
shaft, regardless of the rated load 
capacity of the bearing as indi- 
cated in the catalog. The shaft 
capacity decreases very rapidly 
as the surface hardness is reduced 
below the recommended Rock- 
well C-58 minimum hardness. 
Figure 1 shows this very clear- 
ly. It can be seen that reducing 
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the shaft hardness to Rockwell 
C-52 gives a resulting load factor 
of .5. In this case, the catalog 
rating must be multiplied by .5 
in order to obtain the true capac- 
ity of the bearing assembly. 
Unheat-treated, cold rolled 
shafting will only carry 2%-3% of 
the bearing’s rated load capacity. 
The speed of the application is 
also important in determining 
proper hardness to assure satis- 


which will provide the required 
surface for Needle Bearing oper- 
ation. Inner races are available 
for all sizes of Needle Bearings. 
When used, inner races should be 
securely fastened to the shaft by 
clamping against a shoulder, by 
snap ring, or by press fit. 

When designing Needle Bear- 
ings into a piece of equipment 
where shaft hardness is a ques- 
tion, the economics of using inner 
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Figure 1. If the surface hardness of 
the shaft, its tensile strength, or the 
per cent of carbon is known, the load 
factor can be read either right or left 
from the intersection of the curve. 
The load factor, multiplied by the 
rated capacity of the bearing, will give 
the shaft capacity and the capacity of 
the application. 


factory shaft life. The chart in 
Figure 2 illustrates this effect. 


Hardened Inner Races 
Available 

When it is either impossible or 

impractical to harden the shaft, 

it is necessary to use an inner race 


Figure 2. As the speed increases, it is 
desirable to increase the shaft hard- 
ness. For a given rpm, read across to 
the curve and down to the proper 
hardness. Conversely, if hardness is 
known, read up to the curve and 
across to the maximum rpm for that 
shaft. 


races as compared to a properly 
heat treated shaft should be care- 
fully analyzed. When all factors 
such as inner race cost, securing 
devices, and actual assembly time 
are considered, it is usually found 
more economical to heat treat 
the shaft. 


THE TORRINGTON COMPANY 


Torrington, Conn, 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 





TORRINGTO 


NEEDLE 


NEEDLE + SPHERICAL ROLLER » TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 
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BEYOND THE HORIZON. 


Designers are seeking new alloys from the metallurgist 
in order to develop higher speed transportation. 


Higher speed calls for materials having greater strength 
in lighter sections, often with little or no sacrifice in tough- 
ness. Molybdenum contributes vital properties to better 
alloys which will certainly be developed for the future. 


Climax furnishes authoritative engineering data on 
Molybdenum applications, 
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THE DU PONT 


DIGEST 


DU PONT SCIENCE AND ENGINEERING 
GRADUATES MEET THE PUBLIC IN 


echnical Sales 


More and more, industry is on the 
lookout for technically trained men 
and science majors who have an in- 
terest in and aptitude for selling. A 
number of departments at Du Pont 
prefer men with such training for 
sales positions. A technical under- 
standing of the properties of a sub- 
stance helps a man do a better selling 
job—and offers the customer better 
service. 


Because of the diverse applications 
of Du Pont’s many products, there 
is a need for sales representatives 
with widely varying technical back- 
grounds. There are problems involv- 
ing chemistry and many types of en- 
gineering in such fields as plastics, 
ceramics, textiles and many others. 


Technical men may work in direct 
sales, sales service, or sales develop- 
ment groups, depending on depart- 


Edgar G. Boyce, Ashland State (right), 
helps a customer improve his method of apply- 
ing silicate adhesive in the manufacture of 
corrugated boxboard. 
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ivan R. Smith, B.S. in Ch.E., Kansas State 
University ’40 (right), advises the operator of a 
galvanizing machine on the efficient use of a 
Du Pont flux. 


mental organization. In some cases 
technical men handle all phases of 
selling. In others they deal mainly 
with customer problems. Some de- 
partments also maintain a sales de- 
velopmentsection that worksontech- 
nical problems connected with the 
introduction of a new product or a 
new application for an established 
one. 


Here are examples of the kind of 
problems attacked by technical men 
in Du Pont sales groups: 


1. Find a more economical way to 
apply sodium silicate used in making 
corrugated paperboard. Du Pont 
men, as in many other instances, 
were able to make substantial sav- 
ings for the customer. 


2. Introduce fabrics of ‘‘Orlon” acryl- 
ic fiber for use in dust filtration. This 


James A. Newman, B. S. in Ch. E., North 
Carolina State’40, discusses study of optimum 
settings and conditions for carding nylon sta- 
ple with Prof. J. F. Bogdan of North Carolina 
State’s Research Division. 


involved evaluation and modifica- 
tion of filter fabrics in cooperation 
with makers of dust-control equip- 
ment, and with plant personnel hav- 
ing serious dust-recovery problems. 


3. Reduce the time needed for proc- 
essing motion-picture film used by 
race tracks. Technical service men 
carried the problem to a research 
group which developed an emulsion 
that could be processed in about one- 
third the former time. 


Technical men interested in sales 
work at Du Pont usually acquire 
needed background in a laboratory 
or manufacturing plant. Depending 
on their interest and abilities, they 
may then move into technical sales 
service, sales development, or direct 
sales. 


In any of these fields, the man with 
the right combination of sales ability 
and technical knowledge will find not 
only interesting work but exception- 
al opportunities for growth in the 
Company. 





College graduates with many types of 
technical training find opportunities at 
Du Pont. Write for your copy of “‘The 
Du Pont Company and the College 
Graduate.”” Address: E. I. du Pont de 
Nemours & Co. (Inc.), 2521 Nemours 
Building, Wilmington, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
+ ++ THROUGH CHEMISTRY 





Entertaining, Informative— 
See “Cavalcade of America” on Television 
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SCHOOL OF CHEMICAL AND METALLURGICAL ENGINEERING 


. Huntress, A. R. 
2. Baker, R. E. 
3. Dillenbeck, J. W. 
. Mason, C. W., Prof. 
5. Bhodes, F. H., Director 
3. Kyle, P. E., Prof. 
Smith, J. C., Prof. 
. Burton, M. S8., Prof. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Hedrick, J. E., Prof. 
Thorpe, R. G., Prof. 


Cox, W. E., Jr. 
Geyh, C. 

Wingard, L. B., Jr. 
Ginter, E. F. 
Gilbert, T. E. 
Zevin, M. 


. Dunn, C. H. 

. Clarke, J. 

9. Callahan, E. W. 
20. Weber, T. W. 
21. Tribe, A. C. 

22. Wisniewski, P. J. 

3. Villwock, J. C. 

. Thomas, D. A. 


CLASS OF 1953 


. Robinson, H. 
26. Simon, M. 8. 
27. Ogden, R. L., Jr. 
28. Gallen, J. F. 

. Lofberg, R. C. 
30. Messner, R. M. 
31. Forstall, L. M. 
32. Powers, K. W. 


SCHOOL OF ELECTRICAL ENGINEERING 


. Noyes, C. V. 

. Theodorsen, T. E. 

3. Mattson, G. B., Jr. 

. Bullock, A. J., Jr. 

5. Ankrum, P. D. 
(Class Advisor) 


3. Burrows, C. R. (Director) 


- Dimino, M. (Miss) 
. Zammat, D. 

. Bosshardt, R. M. 

. Campbell, B. R. 

. Spangler, R. 8S. 
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. Austein, E. E. 

. Comeau, C. P. 

. Marwick, I. J. 

. Pfeiffer, J. D., Jr. 


i6. Thwaites, H. L., Jr. 


. Lowery, C. A., Jr. 
. Baxter, H. J. 

. Schwartz, L. 

. Collins, D. R. 


21. Kelly, J. D. 
22. Fairer, A. 
23. Meeker, M. D., Jr. 
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. Soumas, C. A. 
5. Crews, R. E. 
26. Eastman, L. F. 

27. Zak, M. J. 
28. Arnold, T. H. 
29. Hayes, D. J. 
30. Roess, L. G. 
31. Franz, A. E. 
2. Graeber, R. N. 
. Peterson, R. O. 
34. Zeller, RK. F. 
35. Aitken, R. L. 
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36. Fox, R. A. 
37. Moran, G. F. 
38. Nast, D. W. 

. Gooley, R. M. 

. Smithers, W. J. 

. Marshall, D. E., Jr. 
2. Carson, J. R., Jr. 
3. Harding, W. C. 

. Harvey, N. 

. Williams, L. J. 

. Corning, J. J. 

. Crocco, E. M. 
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A JOB AT 


Meson 


@ Earle R. Wall, Jr. was graduated from 
Virginia Polytechnic Institute in 1941 with a 
B. S. degree in Mechanical Engineering and 
after a five year tour of duty with the Army came 
to Allison to do pioneering work on turbo-jet 
engines. 

Earle today has an important job as an engi- 
neer in the turbo-jet design group and he is 
working on afterburners for some of America’s 
newest jet engines. Allison Division was the 
first aircraft engine manufacturer to produce 
turbo-jet afterburners. The afterburner is a 
thrust augmentation unit for jet engines to give 
the engine more thrust in take-off, climb and 
combat emergencies. An additional cone is 
added after the turbine where more fuel is in- 
jected into the exhaust gases of the engine and 
ignited to give a larger amount of thrust. 

Earle’s job includes the thermodynamic and 


mechanical design of afterburners which must 
diffuse exhaust gases from the turbine at tem- 
peratures over 1650 degrees Fahrenheit, with 
a minimum loss of energy, and consume addi- 
tional fuel for thrust augmentation. After the 
correct design has been calculated and drawn, 
prototypes of the afterburner are tested by the 
Test Control group and Earle then analyzes 
results. One of the many problems is the en- 
durance life of the exhaust unit. He must make 
a choice of present metals or search for new 
metals to withstand the high temperatures and 
forces of the gases which pass through. 

Earle and many other Allison engineers have 
interesting, important jobs in the science of jet 
engines. They are making a direct contribution 
to national defense and adding to their own 
knowledge of a subject which offers lifetime 
careers for engineers. 


Allison is looking for young men with degrees in MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, 
AERONAUTICAL ENGINEERING and INDUSTRIAL ENGINEERING. There are also a number of openings 
for majors in Metallurgy, Electronics, Mathematics and Physics. Write now for further information: R. G. Green- 
wood, Engineering College Contact, Allison Division, General Motors Corporation, Indianapolis 6, Indi: 





DIVISION GENERAL MOTORS CORPORATION ¢ Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft .. . 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS ... PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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What's Happening at CRUCIBLE 


about hollow tool steel 








CRUCIBLE HOLLOW TOOL STEEL 





Crucible is now making its high quality tool steel available GRADES 
in hollow form. Bars of Crucible Hollow Tool Steel can now Sizes (inches) Sendersoa | Motes. | Alrdl 150 
be obtained with machine finished inside and outside diame- 
ters and faces — in three famous grades: Ketos, Atrpit 150 
and SAnpersON. Already its use has effected substantial sav- 
ings for makers of tool steel parts with cutout centers, 
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typical applications 

The ring shaped tools that can be fabricated from hollow 
tool steel are virtually limitless — beading rolls, bearings and 
bushings, blanking and briquetting dies, cam dies and follow- 
ers, chuck jaws, circular knives and shears, cutters, die holders 
and inserts, engraver and edging rolls, extrusion dies, feed 
and flue rollers, forming rolls, nozzles, saws, sleeves, slitters, 
stamping dies, wheels... and many others. 


how it cuts costs 

Crucible Hollow Tool Steel permits a toolmaker to bypass 
drilling, boring, cutting off and rough facing operations. Nat- 
urally, this results in less production time per unit, greater 
machine capacity, and a reduction in scrap losses. In some 
cases material costs alone are cut 20% by the use of Crucible 
Hollow Tool Steel instead of regular bar stock. technical service 


availability If you make tools with machined-out centers and wish 
additional information on Crucible Hollow Tool Steel, 


All grades and sizes of Crucible Hollow Tool Steel eee or technical assistance in solving an application problem, 
ried in stock in Crucible warehouses conveniently located call in a Crucible representative. Our experienced staff 


throughout the country. of tool steel specialists is always available. 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


Midland Works, Midland, Pa. ° Spaulding Works, Harrison, N. J. . Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio « Sanderson-Halicomb Works, Syracuse, N.Y. ¢ Trent Tube Company, East Troy, Wisconsin 
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first name in special purpose steels 











An elderly lady, shocked at the 
language of some ditch diggers 
working near her home, complain- 
ed to their foreman. The foreman 
promised to inquire into the mat- 
ter and called one of the men 
over. 

“What's all this about profane 
talk?” he demanded. 

“Why, boss,” replied Joe, the 
ditchdigger, “It’s nothing at all. Me 
and Butch was working there, side 
by side, and | accidentally let my 
pick slip and it hit him in the head. 
And Butch looked at me and said: 
“Now really, Joseph, in the future 
you must handle that implement 
with more caution.” 


She was a hula dancer. 
He was a guy from the fleet. 

He forgot the sugar he left at home 
shook her 


When she shreaded 


wheat. 


First Coed: I don’t know whether 
I should or should not recognize 
him in the city this weekend. 

Second Coed: But you promised 
to marry him, didn’t you? 

First Coed: Yes, but that was 


all. 


“You down there!” shouted fa- 
ther from the head of the stairs. 
“Its 2:30! Do you think you can 
stay all night?” 

“Er, thank you,” said the callow 
lover. “But I'll have to phone home 
first.” 


Exasperated E. E.: “Honey, I’ve 
told you over and over again that 
there is only one woman in the 
world for me.” 

Coed: “I know, but you haven't 
told me who she is.” 
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English Teacher: What does 
F-E-E-T spell? 

Backward Ag. student: I don’t 
think I know. 

Teacher: Well, what is it that a 
cow has four of and I have only 
two? 

—The class was dismissed. 


“My boyfriend is sO jealous.” 
“How silly.” 

“Why, isn’t yours?” 

“Of course not.” 

“How humiliating.” 


Ithaca tavern owner awakened 
at 5 A.M. by banging on door: “Go 
home; you can’t get anything to 
drink at this hour.” 

“Who. . .Who wanstch to drink? 
| left here at clos-sing time without 
my crutches.” 


Friend: “What’s you son going to 
be when he passes his final exams ?” 
Father: “An old man.” 


Chem Lecturer: | forgot my watch 
today; | hope that | haven’t talked 
too long. 

Voice from back of room: There’s 
a calender on the wall behind you. 


The deans who think our jokes 
are rough 

Would quickly change their views 

If they’d compare the ones we 
print 

With those we're scared to use. 


Bum: Have you a nickel for a 
cup of coffee? 

Engineer: No, but I'll get by 
somehow. 


“They tell me she makes people 
happy wherever she goes.” 
“Surely you must mean ‘when- 


»Q” 
ever ? 


Patient: I’m in love with you. 
I don’t want to get well. 

Nurse: You won’t. The doctor 
saw you you kissing me, and he’s 
in love with me, too.” 


“My girl friend drinks nothing 
stronger than Pop. But then again 
Pop drinks darn near anything.” 


Coed: How 
boy "agg 

ILR Student: “Can’t. Gotta go 
to bed and get some sleep.” 

Coed: “Why ?” 

ILR student: “Tomorrow’s my 
tough day. Gotta shave.” : 


about a date big 


“Honey did that kiss | gave you 
make you long for another?” 

“It sure did, but he’s out of 
town.” 


Prof: Young man, are you teach- 
ing this class? 

Frosh: No, sir. 

Prof: Then why don’t you quit 
acting like a fool. 


Customer: “I'd like to try on 
that dress in the window.” 

Clerk: “I’m sorry, Miss, you'll 
have to use the dressing room.” 


ae 
Joe: “What’s the hurry?” 
Moe: “I bought a text book and 


I’m trying to get to class before 
the next edition comes out.” 
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BRIEF 2 
Alan F. Cohen, CE 
KINETIC THEORY—THE 3 hie NOW 
Henry F. Dimmler, EE 
MICROBIOLOGY IN ENG INEERING 
Robert M. Stuckelman, EE 
MORE POWER TO YOU 
Paul W. Thompson, M.E. ’10 
A NEW CONCEPT IN PHYSICAL METAL- 
LURGY 
George Wolga, EP ’53 
THE NEW LOOK IN ELECTRIC 
LOCOMOTIVES 
Henry F. Dimmler, EE ’54 
PAPERMAKING AND PAPER’S USES 
Robert M. Stuckelman, EE ’54 
PENETRATION FACTORS IN METALLIC 
ARC WELDING . : 
Robert C. Waugh, MetE ’54 and 
Otto P. Eberlein, MetE °54 
THE PRESENT STATUS OF COLOR 
TELEVISION . 
Robert E. Flory, EE ’54 
PHOTO ENGRAV —o TURE-BRIEF 
Ray Simon, EE 75 
PROJECT LR 
William J. D. Escher, M.E. ’55 
PROPERTIES OF AIR-ENTRAINED 
CONCRETE eae 
A. Sahap Yalcin, P.C.E. ’51 
RADAR PREVENTION OF — COLLISIONS 
James Q. Brantley, Ph.D. 
RAPID TRANSIT SIGNAL i STEM 
Herbert E. Edelstein, E.E. ’27 
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SOIL TESTING—YARDSTICK FOR 
CONSTRUCTION—I 
SOIL TESTING—YARDSTICK FOR 
CONSTRUCTION—II 
M. D. Morris, C.E. ’44 and 
John P. Gnaedinger, M.C.E. ’46 


WORK SIMPLIFICATION 
Allan H. Mogensen, M.E. ’24 


ZINC AGAIN FROM FRIEDENSVILLE 
John F. Schmultz, ChemE ’55 
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PHOTOGRAPHY AT WORK No. 2 in a series: 


Knitting mill solves help shortage, 
attracts and keeps full staff 








Hana Knit Hosiery Company of Sheboygan, 
Wisc., knitters of Wigwam Socks, found 
many potential employees resisted jobs 
simply because they didn’t know the sort of 
opportunities offered. 


To explain job opportunities, 
to enlist an efficient staff, here’s how 
this company used photography 


Like most businesses today, the knitters of 

Wigwam Socks found the getting and keep- 

ing of good people on jobs a major problem. 

Especially since some of the work had names 

strange to highly desirable personnel —such 
as looping, box dry- 
ing, etc. 


But Hand Knit’s industrial relations director 
knew the potency of photography—used it 
to show applicants what their work would 
be, what they wear, what their boss looked 
like. From then on an efficient factory force 
was more easily lined up—and kept. Any 
business profits when cameras and film get 
to work. 

There are so many new uses for photog- 
raphy being found, that many well-qualified 
graduates in the physical sciences and in 
engineering have been led to find positions 
with the Eastman Kodak Company. 

If you are interested, write to Business 
and Technical Personnel Dept., Eastman 
Kodak Company, Rochester 4, N. Y. 





F EW companies can 
offer as broad a range of career 
opportunities as General Electric. 
Whether a young man is inter- 
ested in science or engineering, 
physics or chemistry, electronics 
or atomic energy, plastics or air 
conditioning, accounting or sales, 
employee relations or advertising, 
drafting or jet engines . . . he can 
plan for himself a G-E career. 

The training programs sum- 
marized here are only a few of 
the “open doorways” that lead to 
successful careers in a company 
where big and important jobs are 
being done, and where young 
people of vision and courage are 
needed to help do them. 

If you are interested in build- 
ing a G-E career after graduation, 
talk with your placement officer 
and the G-E representative when 
he visits your campus. Meanwhile, 
for further information write to 
College Editor, Depr., 2-123, 
General Electric Co., Schenectady 
5, New York. 


WAYS TO BEGIN A SUCCESSFUL CAREER 


TEST ENGINEERING PROGRAM-—-offers engineering graduates opportuni- 
ties for careers not only in engineering but in all phases of the Company's 
business. Includes rotating assignments plus opportunities for classroom study. 


BUSINESS TRAINING PROGRAM—open to business administration, liberal 
arts, and other graduates ... for careers in accounting, finance, adminis- 
tration, and other fields. Includes on-the-job training plus classroom study. 


CHEMICAL AND METALLURGICAL PROGRAM—provides rotational as- 
signments in chemistry, chemical engineering, and metallurgy. Also offers 
gradvate-level courses stressing solution of practical engineering problems 
through application of basic principles of physical chemistry and unit 
operations. 


MANUFACTURING TRAINING PROGRAM—for developing leaders in 
the field of manufacturing. Open to graduates with a technical education 
or a general education with technical emphasis. 


ADVERTISING TRAINING COURSE—offers graduates career opportunities 
in all phases of advertising, sales promotion, and public relations work. 
Includes on-the-job training and a complete classwork program. 


PHYSICS PROGRAM—offers physicists rotating assignments in applied 
research in many fields of physics plus ample opportunity for organized 
classroom study. Program graduates have gone iato such fields as research, 
development, manufacturing, design, marketing. 
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